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1.0 EXECUTIVE SUMMARY

MOSTARD! PLATT conducted a MACT emissions test program for University of lowa at the
Oakdale Renewable Energy Plant in Coralville, lowa on the Hurst Boiler Exhaust Duct on
November 4 and 5, 2014. This report summarizes the results of the test program and test
methods used.

The test location, test dates, and test parameters are summarized below.

TEST INFORMATION

Test Location Test Dates Test Parameters
Hurst Boiler November 4 | Filterable Particulate Matter (FPM), Nitrogen Oxides (NO,), Carbon
Exhaust Duct and 5, 2014 Monoxide (CO), Mercury (Hg), and Hydrogen Chloride (HCI)

Selected results of the test program are summarized below. A complete summary of emission
test results follows the narrative portion of this report.

TEST RESULTS
Test MACT Emission Permitted
Location Date Test Parameter Limits Emission Limits | Emission Rates
FPM 0.03 Ib/mmBtu 0.0018 Ib/mmBtu
11/4/14
HCI 0.022 ib/mmBtu 0.0003 Ib/mmBtu
Exhaust Duct NOx 413 Ib/hr 2.09 Io/hr
11/5/14
co 620 ppm @ 3% O, 8.1 ppm @ 3% O,
4.13 Ib/hr 0.13 Ib/hr

A standard Fd-Factor of 9,240 dscf/mmBtu for wood was used to calculate emissions on
Ib/mmBtu and Ib/TBtu basis. The unit tripped during the third run on November 5, 2014 and
testing was not completed for NOx, CO, and Hg. Values for the data collected are shown in the
tables in Section 3.0 but were not included in the average emissions due to the lack of post-test
calibrations for the gas constituents. Mostardi Platt was unable to caiculate a valid Hg Ib/mmBtu
emissions value for Run 3. In addition, the Method 30B spiked trap concentrations were
assumed from previous testing but were not within the proper range for Runs 1 and 2.

The Stationary Source Audit Sample Program audit sample was obtained and submitted for
analysis to Maxxam Analytics. The resuits of that audit sample were compared to the assigned
value by ERA and found to be acceptable. The audit sample results and evaluation are
appended to this report.

Operating data as provided by the University of lowa are included in Appendix A.

The identification of individuals associated with the test program is summarized below.

Project No. M144705
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TEST PERSONNEL INFORMATION

Location Address Contact

Test Coordinator The University of lowa Mr. Mark Maxwell
Oakdale Renewable Energy Plant Environmental Engineer
Oakdale Campus (319) 335-6185 (phone)
Coralvillle, lowa 52319 mark-maxwell@uiowa.edu

Testing Company Mostardi Platt Mr. Daniel E. Tuider

Representative 888 Industrial Drive Project Manager
Elmhurst, Illinois 60126 (630) 993-2100 (phone)

dtuider@mp-mail.com

The test crew consisted of Messrs. J. Keable, S. McGough, and D. Tuider of Mostardi Platt.

2.0 TEST METHODOLOGY

Emission testing was conducted following the methods specified in 40CFR60, Appendix A.
Schematics of the test section diagrams and sampling trains used are included in Appendix B
and C, respectively. Calculation nomenclature and example calculations are included in
Appendix D. Appendix E includes laboratory sample analysis. Copies of reference method data
sheets and field data sheets for each test run are included in Appendix F and G.

The following methodology was used during the test program:

Method 1 Traverse Point Determination
Test measurement points were selected in accordance with Method 1. The characteristics of
measurement location are summarized below.

TEST POINT INFORMATION
Upstream Downstream Number of
Location Diameters Diameters Test Parameter Sampling Points
FPM, Volumetric Flow 25
ur i NO, and CO 20
3
HCI

Stratification Test for Gaseous Sampling

A 20 point gaseous stratification test was performed during Run 1 on November 5, 2014. All of
the results were greater than 10 % difference and consequently 20 points were used for Runs 2
and 3 (partial run).

Method 2 Volumetric Flow Rate Determination

Gas velocity was measured following Method 2, for purposes of calculating exhaust gas
volumetric flow rate and emission rates on a Ib/hr basis. An S-type pitot tube, differential
pressure gauge, thermocouple and temperature readout were used to determine gas velocity at
each sample point. All of the equipment used was calibrated in accordance with the
specifications of the Method. Calibration data are presented in Appendix H.
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Hurst Boiler Exhaust Duct 2 of 164 © Mostardi Platt



-

-

E=S

("

-

;

=J

Ei

3

=

—



Method 3A Oxygen (O,)/Carbon Dioxide (CO,) Determination

CO; and O, concentrations were measured to determine exhaust gas molecular weight in
accordance with Method 3A. A Servomex analyzer was used to determine stack gas O, and
CO, content and, by difference, nitrogen content. All of the equipment used was calibrated in
accordance with the specifications of the Method. Calibration data are presented in Appendix H
and copies of gas cylinder certifications are included in Appendix I.

Method 4 Moisture Determination

USEPA Method 4 was utilized to determine water (H,O) content of the exhaust gas. 100
milliliters (ml) of water were added to each of the first two impingers, the third impinger was left
empty, and the fourth impinger was charged with approximately 200 grams of silica gel. The
impingers were placed in an ice bath to maintain the sampled gas passed through the silica gel
impinger outlet below 68°F in order to increase the accuracy of the sampled dry gas volume
measurement. The water volumes of the impinger train were measured and the silica gel was
weighed before and after each test run to determine the mass of moisture condensed.

Each sample was extracted through a heated stainless-steel probe and filter assembly at a
constant sample rate of approximately 0.75 cubic feet per minute, which was maintained
throughout the course of the test run. A minimum of 21 dry standard cubic feet (dscf) are
sampled for, each moisture run. After each run, a leak check of the sampling train was
performed at a vacuum greater than the sampling vacuum to determine if any leakage had
occurred during sampling. Following the leak check, the impingers were removed from the ice
bath, water levels were measured, and the silica gel weight was recorded.

All of the equipment used was calibrated in accordance with the specifications of the Method.
Calibration data are presented in Appendix H.

Method 7E Nitrogen Oxide (NOx) Determination

Exhaust gas nitrogen oxide concentrations and emission rates were determined in accordance
with Method 7E. A Thermo Scientific 42 Series nitrogen oxide analyzer was used to determine
nitrogen oxide concentrations, in the manner specified in the Method.

Exhaust gas was delivered to the analyzer via a Teflon® sampling line, heated to a minimum
temperature of 250°F. Excess moisture in the exhaust gas was removed using a refrigerated
condenser. The entire system was calibrated in accordance with the Method, using certified
calibration gases introduced at the probe, before and after each test run.

A list of calibration gases used and the results of all calibration and other required quality
assurance checks can be found in Appendix H. Copies of gas cylinder certifications are included
in Appendix 1.

Method 10 Carbon Monoxide (CO) Determination

Exhaust gas carbon monoxide concentrations and emission rates were determined in
accordance with Method 10. A Thermo Scientific 48 Series carbon monoxide analyzer was used
to determine carbon monoxide concentrations, in the manner specified in the Method.

Exhaust gas was delivered to the analyzer via a Teflon® sampling line, heated to a minimum
temperature of 250°F. Excess moisture in the exhaust gas was removed using a refrigerated
condenser. The entire system was calibrated in accordance with the Method, using certified
calibration gases introduced at the probe, before and after each test run.
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A list of calibration gases used and the results of all calibration and other required quality
assurance checks can be found in Appendix H. Copies of gas cylinder certifications are included
in Appendix |.

Method 5 Filterable Particulate Matter (FPM) Determination

Exhaust gas FPM concentrations and emission rates were determined in accordance with
Method 5. An Environmental Supply Company sampling train was used to sample stack gas at
an isokinetic rate, as specified in the Method. Particulate matter in the sample probe was
recovered using an acetone wash. The probe wash and filter catch were analyzed by Mostardi
Platt in accordance with the Method. Laboratory analysis data are included in Appendix D. All of
the equipment used was calibrated in accordance with the specifications of the Method.
Calibration data are presented in Appendix H.

Method 26 Hydrogen Chloride (HCI) Determination

Exhaust gas Hydrogen Chioride (HCI) concentration and emission rates were determined in
accordance with Method 26. An Environmental Supply Company, Inc. sampling train was used
to collect the sample. A single-point sample was extracted from the gas stream and passed
through dilute (0.1 N) sulfuric acid. in the dilute acid, the HCI dissolved and formed chioride (CI)
ions. The sample train consisted of a Teflon® filter placed on the outlet of a heated borosilicate
glass probe liner and five impingers. The first two impingers contained the dilute sulfuric acid,
the third and fourth impingers contained a 0.1 N sodium hydroxide (NaOH), and the fifth
impinger contained silica gel to absorb any remaining moisture. A DI rinse was performed on
each set of impingers, and samples were stored in nalgene sample containers for transport. The
dilute sulfuric acid samples were then analyzed for HCI by Maxxam Analytics, Inc. All of the
equipment used was calibrated in accordance with the specifications of the Method. Calibration
data are presented in Appendix H.

Mercury Determination by Method 30B (Sorbent Trap Method)

Paired trains were utilized using three test points.

Per Method 30B sampling, each sample was collected on the paired in-situ sorbent traps. A
tube of silica was used to capture remaining moisture prior to the sample reaching the gas
metering system.

The sample train used for this test program was designed by APEX, Inc. and meets all
requirements for Method 30B sampling. Samples were analyzed onsite utilizing an Ohio Lumex,
inc. analyzer for total gaseous mercury. All of the equipment used was calibrated in accordance
with the specifications of the Method. Calibration data are presented in Appendix H. Mercury
quality assurance and control data are found in Appendix J.
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Client:
Facility:

3.0 TEST RESULT SUMMARIES

University of lowa
Oakdale Renewable Energy Plant

Test Location: Hurst Boiler Exhaust Duct
Test Method: 5

Source Condition Normal Normal Normal
Date 11/4/14 11/4/14 11/4/14
Start Time 8:35 11:30 14:15
End Time 11:05 13:47 16:32
Run 1 Run 2 Run 3 Average
| Stack Conditions 9_|
Average Gas Temperature, °F  358.2 364.5 373.9 365.5
Flue Gas Moisture, percent by volume  13.2% 14.9% 14.7% 14.3%
Average Flue Pressure, in. Hg  29.64 29.64 29.64 29.64
Gas Sample Volume, dscf 77.462 78.437 75.223 77.041
Average Gas Velocity, ftisec  11.274 11.466 11.107 11.282
Gas Volumetric Flow Rate, acfm 13,022 13,243 12,828 13,031
Gas Volumetric Flow Rate, dscfm 7,227 7,152 6,863 7,081
Gas Volumetric Flow Rate, scfm 8,325 8,402 8,047 8,258
Average %CO, by volume, dry basis 11.6 11.4 11.8 11.6
Average %O, by volume, dry basis 8.9 9.1 8.8 8.9
Isokinetic Variance 99.7 102.1 102.0 101.3
Standard Fd Factor, dscf/mmBtu  9,240.0 9,240.0 9,240.0 9,240.0
Filterable Particulate Matter (Method 5)
grams collected 0.0046 0.0047 0.0023 0.0039
grains/acf  0.0005 0.0005 0.0003 0.0004
grains/dscf  0.0009 0.0009 0.0005 0.0008
Ib/hr 0.057 0.057 0.028 0.047
Ib/mmBtu (Standard Fd Factor) 0.0021 0.0022 0.0011 0.0018
HCI Test Resuits Summary
University of lowa
Oakdale Renewable Energy Plant
Hurst Boiler Exhaust Duct
HCI
Meter Volume, HCl d Ci ation
Run No. Location Date Time dscf 0,, % dry mg* pprmvd Fd Factor HCI Ibs/MMBtu
1 Stack 11/4/2014 8.55-9.55 4.17 8.90 0.053 0.30 9240.0 0.0005
2 Stack 11/4/2014 12:00-13:00 418 9.10 0.030 0.17 9240 0 0.0003
3 Stack 11/4/2014 14:43-15.43 413 880 0.030 0.17 9240.0 0.0003
Average 0.24 9240.0 0,0003
* Runs 2 and 3 were not detected and the detection imit used in the calculation
Project No. M144705
Hurst Boiler Exhaust Duct 5 of 164 © Mostardi Platt
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Method 30B (Sorbent Trap) Mercury Test Results Summary
University of lowa
Oakdale Renewable Energy Plant
Hurst Boiler Exhaust Duct

Vm (standard Ib/Tbtu (Fd
Test No. Date Start Time End Time L) ng detected ppb 0,, % dry ugldscm ug/wscm Factor)
1A 11/5/2014 11:35 12:45 137.576 85.60 0.07 11.20 0.62 0.56 0.7733
1B 135.462 78.90 0.07 11.20 0.58 0.52 0.7239
Average 82.25 0.07 11.20 0.60 0.54 0.7486
2A 11/5/2014 13:25 14:35 136.702 59.20 0.05 11.00 0.43 0.39 0.5274
2B 132.931 53.40 0.05 11.00 0.40 0.36 0.4892
Average 56.30 0.05 11.00 0.42 0.37 0.5083
3JA 11/5/2014 15:13 16:05 116.988 28.90 0.03 10.40 0.25 0.22 0.2836
38 96.283 25.60 0.03 10.40 0.27 0.24 0.3053
Average 27.25 0.03 10.40 0.26 0.23 0.2945
Overall Average* 69.28 0.06 11.10 0.51 0.46 0.6284

*Unit tripped during Run 3 and was not included in the average

University of lowa
Oakdale Renewable Energy Plant
Hurst Boiler Exhaust Duct

~ P

Y

02 based | O2 based
Test Start | End NO,, co, CO,, 0,, €O ppm (dry) | Flowrate, | Fd Factor, NOx co
No. | Date | Time | Time | ppm(dry) [ppmi(dry) | % Idry) | % (dry) | @3% 0, | DSCFM | @scMMBtU |\ vigty | ibimmBta | NO, Ib/hr | CO Ibrhr
1| 110514 | 11:35 | 13:01 45.8 3.0 9.3 11.2 55 65140 | 92400 0109 | 0.004 2.14 0.09
2 | 110514 | 13:25 | 1448 | 439 5.9 96 11.0 10.7 6479.0 | 92400 0102 | 0.008 2.04 0.17
3 [ 110514 | 1513 | 1601 44.4 9.2 10.1 10.4 15.7 6,601.0 | 92400 0008 | 0012 2.10 0.26
Average* 44.9 45 95 111 8.1 64965 |  9.240.0 0106 | 0006 209 0.3

*Unit tripped during Run 3 and Run 3 is not included in the average

Project No. M144705
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4.0 CERTIFICATION

MOSTARDI PLATT is pleased to have been of service to University of lowa. If you have any
questions regarding this test report, please do not hesitate to contact us at 630-993-2100.

CERTIFICATION

As project manager, | hereby certify that this test report represents a true and accurate
summary of emissions test results and the methodologies employed to obtain those results, and
the test program was performed in accordance with the methods specified in this test report.

MOSTARD! PLATT

Project Manager

Daniel E. Tuider

W(M

Jeffrey M. Criviare

Quality Assurance

Project No. M144705
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Appendix A - Plant Operating Data
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HURST 2014 Boiler MACT Testing OAK_B#1_FT839
Hurst Design
Run # Start Time End Time Hurst Steam Load Steam Capacity
(KLbs/Hr) {Klbs/Hr)
FPM Runs
1 11/4/148:35 11/4/1411:05 13.44056426 20
2 11/4/14 11:30 11/4/1413:47 13.25513696 20
3 11/4/1414:15 11/4/1416:32 13.17647585 20
HCI Runs
1 11/4/148:55 11/4/14 9:55 13.60085547 20
2 11/4/1412:00 11/4/1413:00 13.04965777 20
3 11/4/14 14:43 11/4/14 15:43 13.07267843 20
Mercury Runs
1 11/5/14 11:35 11/5/1412:45 11.82363673 20
2 11/5/14 13:25 11/5/14 14:35 11.76296755 20
3 11/5/14 15:13 11/5/14 16:05 11.45545742 20
CO and NOx Runs
1 11/5/14 11:35 11/5/1413:01 11.77905421 20
2 11/5/1413:25 11/5/14 14:48 11.78580092 20
3 11/5/14 15:13 11/5/14 16:01 11.42337514 20

Project No. M144705
Hurst Boiler Exhaust Duct
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Appendix B - Test Section Diagrams
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EQUAL AREA TRAVERSE

FOR RECTANGULAR DUCTS
(FPM and Volumetric Flow Testing)

3.5

<t 5.5

\4

Job: The University of lowa
Oakdale Renewable Energy Plant
Coralville, lowa

Date: November 4 and 5, 2014 Area: 19.25 Square Feet
Test Location: Hurst Boiler Exhaust Duct No. Test Ports: 5
Length: 5.5 Feet Tests Points per Port: 5

Width: 3.5 Feet
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EQUAL AREA TRAVERSE

FOR RECTANGULAR DUCTS
(NOx and CO Testing)

A J

5.%

&

Job:  The University of lowa
Oakdale Renewable Energy Plant
Coralville, lowa

Date: November 5, 2014 Area; 19.25 Square Feet
Test Location: Hurst Boiler Exhaust Duct No. Test Ports: 5
Length: 5.5 Feet Tests Points per Port: 4

Width: 3.5 Feet

Project No. M144705
Hurst Boiler Exhaust Duct 13 of 164 © Mostardi Platt



EQUAL AREA TRAVERSE

FOR RECTANGULAR DUCTS
(Hg Testing)

\4

5.5'

A

Job: The University of lowa
Oakdale Renewable Energy Plant
Coralville, lowa

Date: November 5, 2014 Area: 19.25 Square Feet
Test Location: Hurst Boiler Exhaust Duct No. Test Ports: 3
Length: 5.5 Feet Tests Points per Port: 1

Width: 3.5 Feet
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EQUAL AREA TRAVERSE

FOR RECTANGULAR DUCTS
(HCI Testing)

5%

A 4

A

Job: The University of lowa
Oakdale Renewable Energy Plant
Coralville, lowa

Date: November 4, 2014 Area: 19.25 Square Feet
Test Location: Hurst Boiler Exhaust Duct No. Test Ports: 1
Length: 5.5 Feet Tests Points per Port: 1

Width: 3.5 Feet
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USEPA Method 2- Type S Pitot Tube Manometer Assembly

7.62cm (31in.)*
1.80-2.54 cm
(0.75-1.01in.)* | ’
~
|

Flexible
Tubing
(0.25in.)

Temperature Sensor

Gas Flow

*Suggested (Interference Free)
Pitot tube/ Thermocouple Spacing
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Leak-Free

Connections
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USEPA Method 3A Extractive Gaseous Sampling Diagram

3-Way
Calibration “T"

Moisture
Removal
System

Heated Probe

Heated Line

In-Line Filter

Gas Analyzer

— Sample Gas Manifold

Calibration

Gases
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USEPA Method 5- Particulate Matter Sample Train Diagram
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USEPA Methods 3A, 7E and 10 Extractive Gaseous Sampling Diagram

In-Line Filter
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USEPA Method 26 - Halogen Sample Train Diagram
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USEPA Method 4- Moisture Content Sample Train Diagram
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USEPA Method 30B- Mercury Sorbent Trap Sampling Train

(Top View)
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Project No. M144705
Hurst Boiler Exhaust Duct 23 of 164 © Mostardi Platt



Appendix D - Calculation Nomenclature and Formulas

Project No. M144705
Hurst Boiler Exhaust Duct 24 of 164 © Mostardi Platt



Oakdale Renewable Energy Plant

Md = 0.44 x (%CO;) + 0.32 x (%0,) + 0.28 x %N,

11.6

Client: University of lowa
Facility:
Test Location: Hurst Boiler Exhaust Duct
Run: 1
Date: 11/4/2014
Method: 5
Source Condition: Normal
Dry Molecular Weight
%COZ =

Md =

Wet Molecular Weight

Ms = Md x (1-Bws) + (18.0 x Bws)

Md =
Ms =
Meter Volume at Standard Conditions
Vm(std) =
Y=
DH=
Vm(std) =
Volume of Water Vapor Condensed
Vw(std) =
Net H,0 =
Vw(std) =
Moisture Content

Bws =

Vw(std} =

Bws =

Mostardi Platt
Project No. M144705

Hurst Boiler Exhaust Duct

30.212

%Oz"

30.212

Bws =

28.601

17647 x Y x Vm x

1.001 Vm =
1.09 Tm=

77.462

0.0471 x (net H,0 gain)

8.9

0.132

{Pbar +DH/13.8)

% Nz =

249.9
11.770
Vwec(std)
Vwec(std) + Vm{std)
11.770 Vm(std) =
0.132  0.148791709

25 of 164
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78.991

535.5

_ 77482

Pbar =

79.5

29.65
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Client: University of lowa

Facility: Oakdale Renewable Energy Plant
Test Location: Hurst Boiler Exhaust Duct

Run: 1

Date: 11/4/2014

Method: 5

Source Condition: Normal

Average Duct Velocity

Vs = 85.49 x Cp x Sqrt DP (avg) x (Ts (avg)/ (Ps x Ms)}’z

Cp=_ 0.840 Ts (avg)=___ 818.2
Ps = 29.64 Ms = 28.601
Vs= 11.274

Volumetric Flow Rate {(Actual Basis)

Q= Vs x A x 60

Vs=_ 11.274 A=_ 19.250

Q=_ 13,022
Volumetric Flow Rate (Standard Basis)

Qstd=17.647 x Q X Ps

“Ts (avg)
Q= 13,022 Ps=_ 29.64
Qstd = 8,326
Volumetric Flow Rate (Standard Dry Basis)
Qstd(dry) = Qstd x (1-Bws)
Qstd = 8,325 Bws = 0.132
Qstd(dry) = 7,227

Isokinetic Variation:

%SO = 0.0945 x Ts x Vm(std)
Vs x0 x An x Ps x (1-Bws)

Ts = 818.2 vm(std)=  77.462
An= 0.0016558 e= 125
Bws = 0.132
%IS0 = 99.7
Mostardi Platt
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Sqrt DP (avg):

Ts {(avg)

—

0.160

818.2

11.274
29.64

Isokinetic V5.0 2/3/14
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Client: University of lowa

Facility: Oakdale Renewable Energy Plant
Test Location: Hurst Boiler Exhaust Duct

Run: 1

Date: 11/4/2014

Method: 5

Source Condition: Normal

PM Concentration:
This example represents the filterable fraction. For other fractions, use the obtained mn for that particulate

fraction.

Co= m, x 15.43
Vm(std)

m, (g} = 0.0046 Vm(std) = 77.462
Co= 0.0009 gr/dscf
PM Emission Rate:

Emission Rate ib/hr = Co x Qstd(dry) x 60
7,000

Co=__ 0.0009 Qstd{dry) = 7,227

Emission Rate Ib/hr = 0.057 Ib/hr

Fg= 9,240.0 0,%= 8.9
Emission Rate Ib/mmBtu {Fy Factor) = Co x Fy{dscfimmBtu) x 20.9
7,000 20.9 - %

Emission Rate Ib/mmBtu {F; Factor)=  0.0021

Mostardi Platt Isokinetic V5.0 2/3/14
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Client: University of lowa

Facility: Oakdale Renewable Energy Plant
Test Location: Hurst Boiler Exhaust Duct

Run: 1A

Date: 11/5/2014

Mercury Meter Volume at Standard Conditions (Liters)

Vm{std) =
Y
Vm(std) =

Hg Caoncentration:
ppb Hg =
Total ng Hg =
ppb Hg =
ugldscm =
ug/dscm =
ugiwsem =
uglwsem =

Hg Emission Rate:
1b/TBtu {id factor) =

1b/TBtu |fd factor) =

Mostard Platt
Project No. M144705

17.647 x ¥ x Vm B Pbar
m
1.012 vm= 140,532 Pbar = 28.70
Tm="_S4T80

137.576

{tota1 ng Of Ag ON IrapriAlv | x (u.uu:u»buulvm\sm)‘u.u.ﬂurduamu 1£VV.DYTUVY

85.6 Vm{std) = 137.576

0.07

(total ng of Hg on trap/10D0)/Vm(std)/1000

0.62

ugldscm®{1-Bws)

0.56

{1atal ng of Hg on trap/1 0DO00DD00°0,0022046226/Vmystd)*0.035314667]"Fd Factor*(20.8/{20.9-%02)"1000000

0773313
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[ Volumetric Flow Rate Example Calculations

Client: University of lowa

Plant: QOakdale Renewable Energy Center
Location: Hurst Boller Exhaust Duct

Run: Normal Load, Run 1

Date: 11/05/14

Moisture Content

Bws = €' - AP (t-t)
P

where: e' = saturated vapor pressure of water, in. Hg,
at the wet bulb temperature, t'
A = 3.67 x 10°%(1+0.00064 (t-32))
P = absolute pressure, in. Hg, in the duct
t = dry bulb temperature, °F
t' = wet bulb temperature, °F

Bws = 0.100

Dry Molecular Weight
Md = 0.44 x (%CO,) + 0.32x (%0;) + 0.28 x %N,

%CO, = 9.3 %0, = 11.2 %N, = 79.5

Md = 29.94

Wet Molecular Weight
Ms = Md x (1-Bws) + (18.0 x Bws)
Md = 29.94 Bws =  0.100
Ms=  28.74

Average Duct Velocity
Vs = 8549 x Cp x Sqrt AP (avg) x (Ts (avg)/ (Psx Ms))"2

Cp= 0.840 Ts(avg)= 827.8 Sart APavg: 0.140
Ps = 29.69 Ms = 28.74
Vs = 9.90

Volumetric Flow Rate
Q (Actual Basis)= Vs x A x 60
Vs = 9.90 A= 19,250
Q= 11435 acfm

Qs (Standard Basls)= 17.647 x Q X Ps
460 + Ts (avg)

Q
Qs = 7238 scfm

Qs (Standard Basis)= scfm x 60 min/hr
Qs = 434278 scfh

Mostardi Platt
Project No. M144705
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11435 Ps= 2969  Ts(avg)= _827.8

Pitot V4.0 4_4_14
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MOSTARDI PLATT

Volumetric Flow Nomenclature

A= Cross-sectional area of stack or duct, ft’
Bws = Water vapor in gas stream, proportion by volume
Cp,= Pitot tube coefficient, dimensionless
My= Dry molecular weight of gas, Ib/ib-mole
M. = Molecular weight of gas, wet basis, lb/lb-mole

M, = Molecular weight of water, 18.0 Ib/lb-mole

P, = Barometric pressure at testing site, in. Hg

o
a
]

= Static pressure of gas, in. Hg (in. H,0/13.6)

0
|

= Absolute pressure of gas, in. Hg = Pyar + Py
P.¢= Standard absolute pressure, 29.92 in. Hg
Qum = Actual volumetric gas flow rate, acfm
Q.= Dry volumetric gas flow rate corrected to standard conditions, dscf/hr
= |deal gas constant, 21.85 in. Hg-ft//*R-Ib-mole
T, = Absolute gas temperature, °R
Taq = Standard absolute temperature, 528°R
v, = Gas velocity, fi/sec
Vg = Volume of water vapor in gas sample, corrected to standard conditions, scf

= Dry gas meter calibration factor

Ap = Velocity head of gas, in. HzO
K,= 17.647 °R/in. Hg
%EA = Percent excess air
%CO, = Percent carbon dioxide by volume, dry basis
%0, = Percent oxygen by volume, dry basis
%N, = Percent nitrogen by volume, dry basis

0.264 = Ratio of O, to Ny in air, viv

n

0.28 = Molecular weight of N, or CO, divided by 100
0.32 = Molecular weight of O, divided by 100
0.44 = Molecular weight of CO, divided by 100

13.6 = Specific gravity of mercury (Hg)

Project No. M144705
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MOSTARDI PLATT

Volumetric Air Flow Calculations

DH
Po +(5)
13.6" |,y

Vm (std)=17.647x Vm x
(460 + Tm)

Vw (s5td)=0.0471x Vic

B =[ Vw (std) ]
Vw (std) + Vm (std)

Md = (0.44x %CO, )+ (0.32x %0, ) +[0.28x (100 - %CO, - %0,)]

Ms=Md x (1 - Bws) +(18x Bws)

+
Vs= (T—S——@l x+DP x Cpx 85.49
Ms x Ps

Acfm = Vs x Area (of stack or duct) x 60

D
Sofim= Acfimx 17,647 x| ——>—
(460+Ts)

Sch = Scfm x 602
hr

acfm = actual cubic feet per minute
scfm = standard cubic feet per minute
scfh = standard cubic feet per hour

Cp = pitot tube correction factor

Ps = absolute flue gas pressure

Ms = molecular weight of gas (Ib/Ib
mole)

Md = dry molecular weight of gas
(Ib/lb mole)

Bws = water vapor in gas stream

proportion by volume

Project No. M144705
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MOSTARDI PLATT

Particulate Nomenclature

A=

>

[us)

£

@
o

o
@
a

S

Tsld

<
g <

)
@
PN LI T O LA L [T TN T A O L [T | T

<
£53%2

Vm(s'.d) -
Vg =
Vw(s‘.d) =
AH =
Ap=

w
2R

D
W n owon

136 =
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Cross-sectional area of stack or duct, square feet
Cross-sectional area of nozzle, square feet
Water vapor in gas stream, by volume

Acetone blank residue concentration, g/g

= Concentration of particulate matter in gas stream at actual conditions, gr/acf

Pitot tube coefficient
Concentration of particulate matter in gas stream, dry basis, corrected to standard conditions,
gr/dsct

= |sokinetic sampling variance, must be 90.0 % < IKV < 110.0%

Dry molecular weight of gas, Ib/lb-mole

Molecular weight of gas, wet basis, Ib/lb-mole

Molecular weight of water, 18.0 Ib/lb-mole

Mass of residue of acetone after evaporation, grams

Barometric pressure at testing site, inches mercury

Static pressure of gas, inches mercury (inches water/13.6)
Absolute pressure of gas, inches mercury = Ppae + Py

Standard absolute pressure, 29.92 inches mercury

Actual volumetric gas flow rate, acfm

Dry volumetric gas flow rate comected lo standard conditions, dscfh
Ideal gas constant, 21.85 inches mercury cubic foot/"R-lb-mole (
Dry gas meter temperature, °R

Gas temperature, °R M
Absolute temperature, 528°R |
Volume of acetone blank, ml
Volume of acetone used in wash, m!

Weight of residue in acetone wash, grams

Total amount of particulate matter collected, grams
Total volume of liquid collected in impingers and silica gel, ml L
Volume of gas sample as measured by dry gas meter, dcf

Volume of gas sample measured by dry gas meter, corrected to standard conditions, dscf

Gas velocity, ft/sec

Volume of water vapor in gas sample, corrected to standard conditions, scf

Dry gas meter calibration factor

Average pressure differentiai across the orifice meter, inches water

Velocity head of gas, inches water

Density of acetone, 0.7855 g/ml (average)

Density of water, 0.002201 Ib/mi

Total sampling time, minutes

17.647 °R/in. Hg

0.04707 ft*ml

0.09450/100 = 0.000945

X 12
Pitot tube constant, 85.491 (Ib/1b ~ m"'e)(m-Hg)
(°R)(in.H,0)

sec

Percent excess air
Percent carbon dioxide by volume, dry basis

Percent oxygen by volume, dry basis

Percent carbon monoxide by volume, dry basis
Percent nitrogen by volume, dry basis

Ratio of O, to Nz in air, viv 1
Molecular weight of N, or CO '
Molecular weight of Oz

Molecular weight of CO,

Specific gravity of mercury (Hg)

© Mostardi Platt



MOSTARDI PLATT

Particulates Calculation Formulas

RT,
1 ; V\v(std) = \/lc (%} (-_‘d—) = KZVlc

w std

AH AH

Py +(57)) (P, +(—))
T bar bar
2. Voy =VaY (T-) —PM K, me_%é_
m std m
Vw(std)

3. B, =
W§
(Vm(sld) V wistd) )

4. M, = 0.44(%CO,) +0.32(%0,) +0.28(%N,)

5. M, =M,(1-B)+18.0(B,,)
m,

V,p,
7' Wﬁ = Cavaﬂpa

P
C,p= 15.431({ Do j
V\\'(s\d) + Vm(sui) Ts

a

®

9. C, = (15.43 grains/gran) (M, /Vasia)
10, v,=K.C AP T,
p ps]\/_[S

1 1 . anfm = VsA(6Oscclmin)

TP
12. Qsd = (36OOSCC/hI’)(1_B\\'S) vy (ﬁ) A

13. E (emission rate, Ibs/hr) = Q,,4(C,/7000 grains/1b)

14 IKV - Tsvm(sld)Psld K r]'—\s\/m(s(d)
' T,v0A P60(1-B,,)  PvA6(1-B,)

%0, — (0.5 %CO) ijOO

15. %EA =
0.264 %N, — (%0, —0.5%CO)

Project No. M144705
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MOSTARDI PLATT [
Method 30B Determination of Vapor Phase Mercury Nomenclature |
B = Breakthrough (%).

Bws = Moisture content of sample gas as measured by Method 4, percent/100.
Ca = Concentration of Hg for the sample collection period, for sorbent trap "a" (ug/dscm). |
Cb = Concentration of Hg for the sample collection period, for sorbent trap “b"(pg/dscm). .
Cd = Hg concentration, dry basis (ng/dscm).

Crec = Concentration of spiked compound measured (ug/m3).

Cw = Hg concentration, wet basis (pg/m3).

m1 = Mass of Hg measured on sorbent trap section 1 (Hg).

m2 = Mass of Hg measured on sorbent trap section 2 (pg). .
mrecovered= Mass of spiked Hg recovered in Analytical Bias or Field Recovery Test (Ug).

ms = Total mass of Hg measured on spiked trap in Field Recovery Test (pg).

mspiked = Mass of Hg spiked in Analytical Bias or Field Recovery Test (Hg).

mu = Total mass of Hg measured on unspiked trap in Field Recovery Test (Ug).

R = Percentage of spiked mass recovered (%).

RD = Relative deviation between the Hg concentrations from traps "a” and “b" (%).

vs = Volume of gas sampled, spiked trap in Field Recovery Test (dscm).

Vit = Total volume of dry gas metered during the collection period (dscm); for the

purposes of this method, standard temperature and pressure are defined as 20° C and 760 mm
Hg, respectively.

vu = Volume of gas sampled, unspiked trap in Field Recovery Test (dscm).

Project No. M144705
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MOSTARDI PLATT

MOISTURE CALCULATIONS

a3 (Vf _Vi)pw RTs(d

Vieay = P M, =0.04707(V; - V,)
Vo = UL —};WII\/)I R _0.04715 (W, - W)
sid w
P, + —AE
Vogay = 1764V, Y— 128 13.6
B - Viets) + Vasatse
" Vgasy ¥ Vesgsn T Vingea
Where:
B.s = Water vapor in gas stream, proportion by volume
M, = Molecular weight of water, 1 8.015 Ib/lb-mole
Pes = Barometric pressure at the testing site, in. Hg
P4 = Standard absolute pressure, 29.92 in. Hg
= I|deal gas constant, 0.048137 (in. Hg)(ﬁ3)/(g—mole)(°R) =
[21.8348(in. Hg)(ft®)/(Ib-mole)(°R))/453.592 g-mole/lb-mole
T.,= Absolute average dry gas meter temperature, °R
Tw = Standard absclute temperature, 528 °R
V; = Final volume of condenser water, ml
V,= Initial volume of condenser water, ml
Vi, = Dry gas volume measured by dry gas meter, dcf
Vmeay = Dry gas volume measured by dry gas meter, corrected to standard conditions, scf
Vueitay = Volume of condensed water vapor, corrected to standard conditions, scf
Vusgstay = Volume of water vapor collected in silica gel, corrected to standard conditions, scf
W; = Final weight of silica gel, g
W, = Initial weight of silica gel, g
Y = Dry gas meter calibration factor
AH = Average pressure exerted on dry gas meter outlet by gas sample bag, in. H;0O
pw= Density of water, 0.9982 g/ml
13.6 = Specific gravity of mercury (Hg)
1764 = Tay/Pag
0.04707 = ft’/ml 0.04715 = ft’lg

Project No. M144705
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MOSTARDI PLATT

Coal Emission Rate Calculations

A pollutant emission rate (E), expressed as pounds of poliutant per million Btu heat input from the fuel
combusted can be calculated by several methods as follows:

A C = C./7000 where, C = pollutant concentration, Ib/dscf
cs = pollutant concentration, grains/dscf
B. If fuel flow is monitored and the fuel combusted during the test is sampled and analyzed
for gross calorific value, then:
C
Qi x10°

E=
fuel flow rate (1b/hr) GCV

where, [ = lbs per million Btu
GCV = gross calorific value, Btu/Ib
Q,, = dry volumetric gas flow at standard conditions, dsct/hr

C. If an integrated gas sample is taken during the test and analyzed for %CO, or %0,, dry
basis by volume, with an approved USEPA Method 3 or 3A gas analyzer, then

100 o E = CF 20.9
(%C0,) (20.9 - %0,)

E = CF, where,

%CO, and %0, are expressed as percent values:

F. = a factor representing a ratio of the volume of carbon dioxide generated to the
calorific value of the fuel combusted, 1840 scf COz/million Btu for sub-bituminous or
1800 scf/million Btu for bituminous.

F = a factor representing a ratio of the volume of dry flue gases generated to the calorific
value of the fuel combusted, 9820 dscf/million Btu for sub-bituminous or 9780
dscf/million Btu for bituminous.

D. If fuel sample increments are taken and composited during the test and an ultimate
analysis is performed and the GCV is determined, then

P 321x10°¢40)

; GCV
- [3.64 (%H) +1.53 (%C) + 0.57 (%8) +0.14 (%N) - 0.46 (%0,)] 10¢
GCV

where, %C = carbon content by weight expressed as percent

Hydrogen, percent
Carhon, percent
Sulfur, percent
Nitrogen, percent
Oxygen, percent

s w2
oOZ00OI
wonouonn
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MOSTARDI PLATT

Pollutant Concentration Correction to 3%  Percent Oxygen

where;
Cadj
20.9- 3%

20.9

]

0/002 =
Cq =

Project No. M144705
Hurst Boiler Exhaust Duct

20.9- 3%

20.9-%0,

Pollutant concentration corrected to percent O,
Percent O,, the defined O, correction value, percent
Percent O, in air

Measured O, concentration dry basis, percent

Pollutant concentration measured, dry basis, ppm.

37 of 164
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MOSTARDI PLATT

ppm Conversion Calculations and Factors

ppm to Ibs/scf

(ppm X) x (conversion factor X) = X Ibs/scf

Ibs/scf to Ibs/hr

Dry ppm’s with dry flow, and wet ppm's with wet flow.

(X los/scf) x (airflow scf/min) x (60 minfhr) = X lbs/hr

Ibs/scf to Ibs/immBtu

Dry ppm’s with dry diluent, and wet ppm’s with wet diluent.
CO, — (X Ibs/scf) x (Fe) x (100/CO;) = X Ibs/mmBtu

0, — (X Ibs/scf) x (Fg) x (20.9/(20.8-O3)) = X ibs/mmBtu

Conversion Factors

NO, ~ 1.19396 x 107
SO, ~ 1.6625 x 107
CO —7.2664 x 10°
CH,—4.1637 x 107

CsHs — 1.1419 x 107

gN,&F-O26 PPM Conversion Calculations and Factors.docx
roject No. M144705
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MOSTARDI! PLATT

ppmv to Ib/hr Conversion Calculations

_7 le/SOz
4 ppm 50, x1.660 x 107" = scf
Ibs SO, scf 60min 1bs SO,
X —— X =
scf min hr hr
lbs/NO
5 PPMNO: X 1194 x 1077 = —i—c—fﬁ
Ibs NO, scf 60min lbs NO,
X —— X =
scf min hr hr
_g _ lbs/CO
3 ppm CO X 7.266 X 107° = scf
lbs CO scf 60min LbsCO
X —— X =
scf min hr hr
_, _lbsC3Hg
4 ppm C3H3 X 1.142x 107/ = T
lbs C3HB % SCf % 60 min _ lbs C3H8
scf min hr ~ hr
_g _ lbs/CH,
5 ppm CH4X4.164X10 = ——S—(_T—
lbs CH, scf 60min lbsCH,
X —— X =
scf min hr hr
g bsC
6 ppm NMHC as C3Hg X 9.3427 X 107" = scf
lbsC lbsscf 60min IlbsC
X - X =
scf min hr hr
CN&F-028 pfmv to Ib per hr conv form.docx
Project No. M144705
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MOSTARDI PLATT
Calculations for Hydrogen Chloride by Method 26 or 26A

Concentration

IbHCI _ xgHClinsample
dscf  4.536 x 108 x dscf

where:

4.536x10% = pg/lb
dscf = Volume of gas sampled

36.453
/lb HCI = Cl
1 #9 M1 3 a3
Parts Per Million
opm HCI = Ib HCI . 36.4536
dscf  385x10
where:

385 = Volume of 1 Ib mole of gas at 68°F and 29.92 in. Hg
10% = Conversion of ppm v/v

Emission Rate

lb HCl/dscf x dscfm x 60 min/hr = lb/hr HCI

CN&F-012 HC! Calculations.docx
Project No. M144705
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Cllent: University of lowa

Facility: Oakdale Renewable Energy Plant

Project Number: M144706

Test Location: Hurst Boller Exhaust Duct

Test Method: 5 Filter Drying Temp °F: Ambient-Des. 24 hrs

Filterable Analysls Date: 11/40/2014 Analyst; JMG

Description Sample Date \D# vol. (m1) Initial Weight F=lna| Weight Net Welght Gain
rams {grams) (grams)

Fliterable Particulate

Test No. 1 11/412014

Source Condilion: Normal

M5 Filter 7670 0.4489 0.4498 0.0009

Acetone Wash (M5 Pans) 36875 40 ml 5.2267 5.2305 0.0038

Acetone Blank 0.0001

Total Front Half Welght 0.0046
Fliterable Particulate

Test No. 2 11/412014

Source Condition. Normal

M5 Filter 7695 0 4479 0.4491 0.0012

Acetone Wash (M5 Pans) 3676 45 ml 5.2241 5.2277 0.0036

Acatone Blank 0.0001

Total Front Half Weight 0.0047
Filterable Particulate

Test No. 3 11/4/2014

Source Condition: Nommnal

IM5 Filter 7669 0.4520 0.4528 0.0008

Acetone Wash (M5 Pans) 3677 40 mi 5.2432 5.2448 0.0016

Acetone Blank 0.0001

[Tota! Front Half Weight 0.0023

Reagent Blank Summary
Acetone Wash {M5 Pans) 3678 100 mi 5.2447 | 5.2449 I 0.0002
Mosterd Platl Isokinetic V5.0 2/3/14
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Your Project #: M144705
Site#: HURST BOILER
Site Location: UNIVERISTY OF IOWA
Attention:Data Reportin Your C.0.C. #: 004, 005, 001, 002, 003
Mostardi Platt
888 industrial Rd
Elmhurst, IL
USA 60126-1121
Report Date: 2014/11/28
Report #: R3237848
Version: 1- Final

CERTIFICATE OF ANALYSIS

MAXXAM JOB #; BA16336
Recelved: 2014/11/13, 15:30

Sample Matrix: Stack Sampling Train
# Samples Received: 6

Date Date
Analyses Quantity Extracted Analyzed Llaboratory Method Reference
Anions in Water by lon Chromatography (1) 1 N/A 2014/11/27 BRL SOP-00105 EPA300.0 m
Hydrogen Halides -Midget H2504 imp 5 2014/11/27 2014/11/27 8RL SOP-00108 EPA 26 m
Volume of Sulfuric Acid Impinger 5 N/A 2014/11/27

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
(1) SCC/CAEAL

! .... Clayton Johnson
Encryptlon Key 28 Nov 2014 17:52.61 -05.00

Please direct all guestions regarding this Certificate of Analysis to your Project Manager.
Clayton Johnson, Project Manager - Alr Toxics, Source Evaluation

Email: Cohnscn@maxxam.ca

Phone# (905)817-5769

sdmET pERE =

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required “signatories", as per section 5.10.2 of ISO/IEC 17025:2005(€),
signing the reports. For Service Group specific validatlon please refer 1o Lthe Validation Signalure Page.

Total Cover Pages : 1
Page 1 of 8
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Mostardi Platt

Client Project #: M144705

Site Location:

UNIVERISTY OF IOWA

EPA M26 HYDROGEN HALIDES AND HALOGENS(M)

Maxxam ID YM2026 YM2027 YM2028 YM2028
Sampling Date 2014/11/04 2014/11/04 2014/11/04 2014/11/04
COC Number 004 005 om 001
TEST 1 H2504
. H2S04 REAGENT D! REAGENT TEST 1 H2S04
Units BLANK BLANK IMPS IMPS RDL|QC Batch | MDL
Lab-Dup

Sulfuric Acid Volume ml 100 125 37 N/A 1 |3839753| 1
Hydrochloric Acid ug <30 <30 53 53 30 | 3839781 | 6.0
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
N/A = Not Applicable

Maxxam D YM2029 YM2030

Sampling Date 2014/11/04 2014/11/04

COC Number 002 003

. TEST 2 H2S04 TEST 3 H2504
Units IMPS IMPS RDL| QC BatchiMDL

Sulfuric Acid Volume ml 44 49 1 13839753} 1

Hydrochloric Acid ug <30 <30 30 | 3839781 6.0

RDL = Reportable Detection Limit

QC Batch = Quality Control 8atch

Page 2 of 8
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Maxxam Job #: B4L6336 Mostardi Platt
Report Date: 2014/11/28 Client Project #: M144705

Site Location:  UNIVERISTY OF IOWA

RESULTS OF ANALYSES OF STACK SAMPLING TRAIN

Maxxam ID YM2031
Sampling Date 2014/11/04

Units| AUDIT-102814K-1440 | RDL| QC Batch| MDL
Chloride (Cl) mg/L] 22 | 0.3 | 3839819 | 0.01
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Maxxam Job #: B4L6336
Report Date: 2014/11/28

Maostardi Platt
Client Project #: M144705

Site Location:

UNIVERISTY OF IDWA

TEST SUMMARY
Maxxam ID:  YM2026 Collected: 2014/11/04
Sample ID:  H25S04 REAGENT BLANK Shipped:
Matrlx: Stack Sampling Train Received: 2014/11/13
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Hydrogen Halldes -Midget H2504 Imp IC/SPEC 3839781 2014/11/27 2014/11/27 Ann-Marle Stern
Volume of Sulfuric Acid Impinger 3839753 N/A 2014/11/27 Frank Mo
Maxxam ID:  YM2027 Collected: 2014/11/04
Sample }D: DI REAGENT BLANK Shipped:
Matrix: Stack Sampling Train Received: 2014/11/13
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Hydrogen Halides -Midget H2504 Imp IC/SPEC 3839781 2014/11/27 2014/11/27 Ann-Marie Stern
Volume of Sulfuric Acid impinger 3839753 N/A 2014/11/27 Frank Mo
Maxxam 10:  YM2028 Collected: 2014/11/04
Sample ID:  TEST 1 H2504 IMPS Shipped:
Matrix: Stack Sampling Train Received: 2014/11/13
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Hydrogen Halides -Midget H2S04 imp IC/SPEC 3839781 2014/11/27 2014/11/27 Ann-Marie Stern
Volume of Sulfuric Acid iImpinger 3839753 N/A 2014/11/27 Frank Mo
Maxxam ID:  YM2028 Dup Collected: 2014/11/04
Sample ID:  TEST 1 H2S04 IMPS Shipped:
Matrix: Stack Sampling Train Received: 2014/11/13
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
rHydrogen Halides -Midget H2504 imp 1C/SPEC 3839781 2014/11/27 2014/11/27 Ann-Marie Stern
Maxxam ID:  YM2029 Collected: 2014/11/04
Sample ID:  TEST 2 H2504 IMPS Shipped:
Matrix:  Stack Sampling Train Received: 2014/11/13
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Hydrogen Halides -Midget H2504 Imp \C/SPEC 3839781 2014/11/27 2014/11/27 Ann-Marle Stern
Volume of Sulfuric Acld Impinger 3839753 N/A 2014/11/27 Frank Mo
Maxxam ID: YM2030 Collected: 2014/11/04
sample ID:  TEST 3 H2504 IMPS Shipped:
Matrix: Stack Sampling Train Received: 2014/11/13
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Hydrogen Halides -Midget H2504 imp IC/SPEC 3839781 2014/11/27 2014/11/27 Ann-Marie Stern
Volume of Sulfuric Acid iImpinger 3839753 N/A 2014/11/27 Frank Mo
Page 4 of 8
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Maxxam Job #: B4L6336 Mostardi Platt
Report Date: 2014/11/28 Client Project #: M144705
Slte Location:  UNIVERISTY OF IOWA

TEST SUMMARY
Maxxam ID: YM2031 Collected: 2014/11/04
Sample ID: AUDIT-102814K-1440 Shipped:
Matrix: Stack Sampling Train Received: 2014/11/13
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
I Anlons in Water by lon Chromatography IC/EC 3839819 N/A 2014/11/27 Ann-Marle Stern
Page 5of 8
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Maxxam Job #: B4L6336 Mostardi Platt
Report Date: 2014/11/28 Client Project #: M144705

Site Location:  UNIVERISTY OF IOWA

GENERAL COMMENTS
Results relate only to the items tested.
Page 6 of 8
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Maxxam Job #: B4L6336
Report Date: 2014/11/28

Mostardi Platt
Client Project #: M144705
Site Location:

QUALITY ASSURANCE REPORT

UNIVERISTY OF IOWA

QA/QC Date %

Batch Init QCType Parameter Analyzed Value Recovery Units QC Limits
3839781 A_S Matrix Spike{YM2028) Hydrochloric Acld 2014/11/27 96 % 80-120
3839781 A_S Spiked Blank Hydrochloric Acid 2014/11/27 101 % 90-110
3839781 A_S Method Blank Hydrochloric Acid 2014/11/27 <30 ug
3839781 A_S RPD -Sample/Sample Dup Hydrochloric Acid 2014/11/27 NC % 20

accurac

y.

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used 1o evaluate method

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD
calculation {one or both samples < 5x RDL).
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Maxxam Job #: B4L6336 Mostardi Platt
Report Date: 2014/11/28 Client Project #: M144705
Slte Location:  UNIVERISTY OF IDWA

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

o ol

Frank Mo, B.Sc., Inorganic Lab. Manager

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories”, as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.
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WERA

A Waters Company

December 3, 2014

Jenna Ghanma
Mostardi Platt

888 Industrial Drive
Eimhurst, IL 60123

Enclosed is your final report for ERA's Stationary Source Audit Sample (SSAS) Program. Your final report includes an
evaluation of all results submitted by your laboratory to ERA.

Data Evaluation Protocols: All analytes in ERA's SSAS Program have been evaluated comparing the reported result to
the acceptance limits generated using the criteria contained in the TNI SSAS Table.

For any "Not Acceptable” results, please contact your state regulator for any corrective action requirements.
Thank you for your participation in ERA's SSAS Program. I you have any questions, please contact our Proficiency

Testing Department at 1-800-372-0122.

Sincerely,

Kristina Sanchez
Quality Officer

cc:  Project File Number 102814K

16341 Table Mountain Pkwy - Golden, CO 80403 « 800.372.0122 - 303.431.8454 - fax 303.421.0159 « www eraqc.com Project # : 102814K
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D ERA

A Waters Company

Reciplent Type

Report Recipient

Contact

Agency

IA-DNR (SSAS)

7900 Hickman Road
Suite 1
Windsor Heights, |1A 50324 USA

Dennis Thielen
dennis.thielen@dnr.iowa.gov
Phone: 515-281-4899

Facility University of lowa - Oakdale Campus Mark Maxwell
mark-maxwell@uiowa.edu
2320 Crosspark Rd Phone: 319-335-6185
Coralville, |A 52241 USA
Lab Maxxam Analytics Inc Clayton Johnson
Project Manager - Source Evaluation
6740 Campobelio Rd cjohnson@maxxam.ca
Mississauga, ON L5N 2.8 Canada Phone: (905) 817-5769
Tester Mostardi Platt Jenna Ghanma

888 Industrial Drive
Elmhurst, IL 60123 USA

jghanma@mp-mail.com
Phone: 630-993-2685
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No

19
20
21
22
23
24
25
26
27

28
29
30

31
32

33
34

35
36

37
38
35

40
41
42

Ohio Lumex Calibration and Results Summary

Description

University of lowa

Std__25 Ricca

Std__50 Ricca

Std__ 100 Ricca

Std__10 Ricca

Std__5 Ricca

Std_ 25 HPICV

Test 1A 210118 Section 1

Test 1A 210119 Section 2

Test 1A Total

Std__250 Ricca

Test 1B 211390 Section 1 25ng Spike
Test 1B 211390 Section 2 25ng Spike
Test 1B Total

Test 2A 012446 Section 1

Test 2A 012446 Section 2

Test 2A Total

Test 2B 201242 Section 1 25ng Spike
Test 2B 201242 Section 2 25ng Spike
Test 2B Total

Test 3A 210456 Section 1

Test 3A 210456 Section 2

Test 3A Total

Std__25 Riceca

Test 3B 211459 Section 1 25ng Spike
Test 3B 211459 Section 2 25ng Spike
Test 3B Total

Void

Std__25 Ricca

Project No. M144705
Hurst Boiler Exhaust Duct

University of lowa
Oakdale Renewable Energy Center
Hurst Boiler Exhaust Duct
November 5, 2014

25
48
99
10
5.2
24
84
1.6
85.6
250
102
1.9
78.9

[ N i = T

[

59.2

2.4
53.4

1 0.9
28.9

49

25.6

23

59 of 164

Area

10700
20400
42100
4390
2210
10300
35700
666

106000
43300
811

23300
1770

32300
1010

11900
391

10300
21000
662

6540
9950

Maximum Time

1120
2760
4470
482
257
900
2590
25

13600
2740
24

2120
14

2340
10

1070
14

850
1280
20

693
875

12:47:02 PM
12:49:25 PM
12:53:02 PM
12:58:23 PM
1:00:56 PM
1:03:14 PM
1:07:30 PM
1:09:40 PM

1:11:53 PM
1:17:45 PM
1:20:17 PM

1:23:29 PM
1:29:55 PM

1:33.55 PM
1:38:01 PM

1:40:47 PM
1:45:58 PM

1:47:41 PM
1:50:06 PM
1:53:55 PMm

1:56:54 PM
1:59:43 PM
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Appendix F - Reference Method Test Data (Computerized Sheets)
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Client:

Facility:

Test Location:

Project #:

Test Method:

Test Engineer:

Test Technician:
Ib/mmBtu Emissions by:
Type of Fuel Firing:

Standard Fuel Factor Fd, dscfimmBtu:
Temp ID:

Meter ID:

Pitot ID:

Nozzle Diameter (inches):

Meter Calibration Factor (Y):
Meter Orifice Setting (Delta H):
Nozzle Kit ID Number and Material:
Pitot Tube Coefficient:

Probe Length (Feet):

Probe Liner Material:

Sample Plane:

Port Length (Inches):

Port Size (Diameter, Inches):
Port Type:

Duct Shape:

Length (Feet):

Width (Feet):

Duct Area (Square Feet):
Equivalent Diameter Rectangular Duct (Feet):
Upstream Diameters:
Downstream Diameters:

Number of Ports Sampled:
Number of Points per Port:
Minutes per Point:

Minutes per Reading:

Total Number of Traverse Points:
Test Length (Minutes):

Train Type:

Source Condition:

Servomex Serial Number:
Moisture Balance ID:

# of Runs

Mostardi Plati
Project No. M144705

Hurst Boiler Exhaust Duct

University of lowa

Oakdale Renewable Energy Plant

R1
9240.00
cmMm1e
CM19
170
0.551
1.001
1.512
Glass Misc

61 of 164

Hurst Boiler Exhaust Duct

M144705
5
SMcG
JHK
Standard
Wood
R2
9240.00
CM19
CM19
170
0.551
1.001
1.512
Glass Misc
0.840
4.0
Glass
Haorizontal
6.00
6.00
Flange

Rectangular

3.5
55
19.250
4278
>5
>2
5
5
5.0
5.0
25
125
Hot Box
Normal

R3
9240.00
CM19
CM19
170
0.551
1.001
1.512
Glass Misc

isokinetic V6.0 2/3/14

© Mostardi Platt



Run 1-Method §

Client: University of lowa Date: 11/4/14
Facility: Oakdale Renewable Energy Plant Start Time: 8:35
Test Location: Hurst Boiler Exhaust Duct End Time: 11:05
Source Condition: Normal
DRY GAS METER CONDITIONS STACK CONgEONS
AH: 1.09 in. Hy Static Pressure -0.10 in. H,0
Meter Temperature, Tm: 75.5 "F Flue Pressure (Ps): 29.64 in, Hy. abs.
Sqrt AP: 0.160 in. H,0 Carbon Dioxide: 11.60 %
Stack Temperature, Ts: 358.2 °F Oxygen: 8.90 %
Meter Volume, Vm: 78981  it’ Nitrogen: 79.50 %
Meter Volume, Vmstd: 77.462  dscf Gas Weight dry, Md: 30.212 1b/Ib male
Meter Volume, Vwstd: 11.770  wscfl Gas Weight wet, Ms: 28.601 ib/lb mole
Isokinetic Varlance: 99.7 %l Excess Air: 73.627 %
Standard Fuel Factor Fd:  98,240.0  dscfimmBtu Gas Velocity, Vs: 11.274 fps
Test Length 125.00  in mins. Volumetric Flow: . 13,022 acfm
Nozzle Diameter 0.551 In inches Valumetric Flow: 7.227 dscfm
Barometric Pressure 28.65 in Hg Volumetric Flow: 8,325 scfm
Calculaled Fo: 1.03 Fo Validity: Pass
MOISTURE DETERMINATION
Initial Impinger Content: t973.9 ml Silica [nitfal WA. 833.7 grams
Final impinger Content: 21949 ml Silica Final Wi, 862.6 grams
Impinger Difference: 221.0 ml Silica Difference: 28.9 grams
Tatal Water Gain: 249.9 Molsture, Bws: 0.132
Velocity Orifice Actual Stack Meter Temp Collected Point
Port- Clock Head Ap AH Meter Vol. Temp Inlet Outlet Sqrt. Vol. Vel
Polint No. Time in. H20 In. H20 e °F °F F Ap lis ftisec
1-1 8-35:.00 0.02 0.82 48,115 356 72 71 0.141 2.788 8977
-2 8:40:00 0.01 0.41 50.803 352 72 71 0.100 1.964 7.055
-3 8:45:00 0.02 0.82 52.867 356 72 71 0.141 2.767 9.977
-4 8:50:00 0.02 0.82 55.634 357 74 72 0.141 2.783 9.977
-5 8:55:00 0.01 041 58.417 353 74 72 0.100 1.986 7.055
9:00:00 60.403
2-1 9:03.00 0.03 1.23 60.403 361 74 73 0.173 3.413 12.218
-2 9:08:00 0.03 1.23 63.816 362 77 74 0.173 3.409 12.218
-3 5:13:00 0.03 1.24 67.225 360 77 74 0.173 3.404 12.21¢
-4 918:00 0.03 1.24 70.629 359 78 74 0.173 3.440 12.218
-5 9:23.00 002 0.83 74.069 354 78 74 0.141 2.808 9.977
9:28:00 76.878
3-1 9:40:00 0.04 1.64 76.878 364 77 75 0.200 3.947 14.110
-2 2:45:00 0.04 1.65 80.825 353 78 75 0.200 3.926 14.110
-3 9:50:00 0.04 1.65 84.751 362 78 75 0.200 3.967 14.110
=4 9:55:00 0.03 1.24 88.718 360 78 75 0.173 3.427 12.219
-5 10:00:00 0.03 1.25 92.145 352 78 75 0.173 3.443 12,218
10:05:00 95.588
4-1 10:10:00 0.03 1.24 95.588 357 77 75 0.173 3.431 12.219
2 10:15:00 0.04 1.65 $9.018 380 78 75 0.200 3.962 14.110
-3 10:20:00 0.03 1.24 102.981 361 78 75 0.173 3.413 12.219
-4 10:25:00 0.03 1.24 106.394 358 79 75 0.173 3.444 12.219
-5 10:30:00 0.02 0.83 109.838 355 79 76 0.141 2.803 9.977
10'35:00 112.641
5-1 10:40:00 0.03 1.24 112.641 360 77 76 0.173 3.433 12.219
-2 10:45:00 0.03 1.24 116.074 360 78 76 0.173 3.433 12.219
3 10:50:00 0.02 0.83 116.507 357 78 76 0.141 -~ 2.805 9.977
-4 10.55-00 0.02 0.83 122 312 356 79 76 0.141 2.812 9.977
-5 11:00:00 0.01 0.42 125.124 354 79 76 0.100 1.982 7.055
11:05:00 127.106
Tatat 2:05 00 78.981 76.8 743 78.991
Average 1.09 358 2 75.5 0160
Min 0.41 352.0 710 0100
Max 1.65 364.0 790 0200
Mostardi Platt Isokinetic V6.0 2/3/14
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Run 2-Method §

Client: University of lowa Date: 11/4114
Facility: Oakdale Renewable Energy Plant Start Time: 14:30
Test Location: Hurst Boiler Exhaust Duct End Time: 13:47
Source Condition: Normal
DRY GAS METER CONDITIONS STACK CONDITIONS
— At 111 M0 Siatc Pressure 0.10 M. 10
Meter Temperature, Tm: 74.8 “F Fiue Pressure (Ps): 29.64 in. Hg. abs.
Sqrt AP: 0.161 In. H,0 Carbon Dioxide: 11.40 %
Slack Temperature, Ts: 364.5 °F Oxygen: 9.10 %
Meter Volume, Vm:  79.876 it Nitrogen: 79.5 %
Meter Volume, Vmstd: 78.437  dscf Gas Weight dry, Md: 30.188 1b/Ib male
Meter Volume, Vwstd: 13.71 wscl Gas Weight wet, Ms: 28.375 tb/ib mole
Isokinetic Variance: 102.1 %!\ Excess Air: 76.548 %
Standard Fuel Factor Fd:  9,240.00  dscf/mmBtu Gas Vejocity, Vs: 11.466 fps
Test Length 125.00  in mins. Volumetric Flow: 13,243 acfm
Nozzle Diameter 0.551 ininches Volumetric Flow: 7.152 dscfm
Barometric Pressure 29.65 in Hg Volumetric Flow: 8,402 scfm
Calculated Fo: 1.04 Fo Validity: Pass
MOISTURE DETERMINATION
initial Impinger Content: ~ 2005.3  ml Silica Initial Wi. 848.0 grams
Final Impinger Content: 22753 ml Sitica Final W&, 869.1 grams
Impinger Difference: 270.0 ml Silica Difference: 21.1 grams
Total Water Galn: 2911 Moisture, Bws: 0.149
Velocity Orifice Actual Stack Meter Temp Collected Foint
Port- Clock Head Ap AH Meter Vol. Temp Inlet Outlet Sqrt. Vol. Vel
Point No. Time in. H20 in. H20 i °F °F °F Ap # ftlsec
11 11:30:00 0.02 0.83 27.842 364 73 73 0.141 2.804 10.055
-2 11:35:00 0.02 0.83 30.446 367 73 72 0.141 2.788 10.055
-3 11:40:00 0.02 0.82 33.234 366 73 72 0.141 2.780 10.055
-4 11:45.00 002 0.83 36.014 368 75 72 0.141 2.789 10.055
-5 11.50:00 0.01 0.42 38.803 359 75 73 0.100 1976 7.110
11:55:00 40.779
2-1 11:58:00 0.03 1.24 40.779 367 75 73 0.173 3.431 12.315
-2 12:03:00 0.04 1.65 44.210 368 75 73 0.200 3.948 14.220
-3 12:08:00 0.03 1.24 48.158 368 77 73 0.173 3.422 12.315
-4 12:13:00 0.03 1.25 51.580 365 77 73 0.173 3.434 12.316
-5 12:18:00 0.02 0.84 55.014 361 77 73 0.141 2.807 10.055
12:23:00 57.621
3-1 12;26:00 0.04 1.66 57.821 366 76 73 0.200 3.971 14.220
-2 12:31:00 0.04 1.66 61.792 367 77 73 0200 3.949 14.220
-3 12:36:00 004 1.66 65.741 366 77 74 0.200 3.967 14.220
-4 12:41:00 0.04 1.66 69.708 369 78 74 0.200 3.943 14,220
-5 12:46:00 0.03 1.25 73.651 384 78 74 0.173 3.447 12.315
12:51:00 77.088
4-1 12:54:00 0.03 1.24 77.088 368 77 74 0.173 3.420 12.315
2 12.59:00 0.03 1.24 80.518 370 77 74 0.173 3.441 12.315
-3 13.04:00 0.03 1.24 83.559 372 77 74 0.173 3.423 12.315
-4 13:09.00 0.03 1.24 87.3682 369 77 74 0.173 3.416 12.315
-5 13:14:00 0.02 0.83 90.788 363 77 74 0.141 2.813 10.055
13:19:00 93.611
51 13:22'00 0.02 0.87 93.611 330 76 74 0.141 2.873 10.055
-2 13:27:00 0.03 1.27 96.484 353 77 74 0.173 3.450 12.315
-3 13:32:00 002 0.83 99.934 368 77 74 0.141 2.802 10.055
-4 13:37:00 002 0.83 102.736 370 78 74 0.141 2.7%4 10.0565
-5 13:42:00 0.01 0.42 105 530 364 78 74 0.100 1.988 7.110
13:47:00 107.518
Total 2:05.00 79.876 76.3 73.4 79.876
Average 111 3645 74.8 0.161
Min 0.42 330.0 72.0 0 100
Max 1.66 372.0 78.0 0200
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Run 3-Method §

Client: University of lowa Date: 11/4114
Facility: Oakdale Renewable Energy Plant Start Time: 14:15
Test Location: Hurst Boiler Exhaust Duct End Time: 16:32
Source Condition: Normal
DRY GAS METER CONDITIONS STACK CONDITIONS —
AH: 1.03 in. H0 Static Pressure -0.10 in. HO
Meter Temperature, Tm: 814 °F Flue Pressure (Ps): 29.64 in. Hg. abs.
Sqrt AP: 0.156 In. H,0 Carbon Dioxide: 11.80 %
Stack Temperature, Ts: 373.9 °F Oxygen: 8.80 %
Meter Volume, Vm:  77.553 Nitrogen: 79.4 %
Meter Volume, Vmstd: 75.223  dscf Gas Weight dry, Md: 30.240 1b/lb mole
Meter Volume, Vwstd: 12.985  wscl Gas Weight wet, Ms: 28.438 Ib/ib mole
Isoklnetic Variance: 102.0 %I Excess Air: 72.359 %
Standard Fuel Factor Fd:  9,240.00  dscf/mmBtu Gas Veloclty, Vs: 11.107 fps
Test Length 125.00 in mins. Volumetric Flow: 12,828 acfm
Nozzle Diameter 0.551 in inches Volumetric Flow: 6,863 dscfm
Barometric Pressure 29,65 in Hg Volumetric Flow: 8,047 scim
Calculated Fo: 1.03 Fo Validity: Pass
MOISTURE DETERMINATION
Initial Impinger Content: 19326 ml Silica Initlal Wt. 852.7 grams
Final Impinger Content: 2189.6 ml Silica Final Wt. 871.4 grams
Impinger Difference: 257.0 mi Silica Difference: 18.7 grams
Total Water Galn: 275.7 Moisture, Bws: 0.147
Velocity Orifice Actuat Stack Meter Temp Collected Paint
Port- Clock Head Ap AH Meter Vol. Temp Inlet Outlet sqn. Vol Vel
Point No. Time in. H20 in. H20 i °F °F °F Ap f ftisec
1-1 14:15:00 0.02 0.82 8.548 377 77 77 0.141 2.798 10.101
-2 14:20:00 0.02 0.82 11.347 a8 80 77 0.141 2.802 10.101
-3 14:25:00 0.02 0.82 14.149 379 82 78 0.141 2.803 10.101
-4 14:30:00 0.02 0.83 16,952 37¢ 83 78 0.141 2.804 10.101
-5 14.35:00 0.01 0.42 19.756 372 83 78 0.100 1.992 7.142
14:40:00 21.748
241 14:43:00 0.03 1.24 21.748 378 81 78 0.173 3.458 12.371
-2 14:48:00 0.03 1.25 25.206 375 84 80 0.173 3.447 12.371
-3 14:53:00 0.03 1.25 28.653 375 85 80 0.173 3.454 12.371
-4 14:58.00 0.03 1.25 32.107 373 85 80 0.173 3.464 12.371
-5 15.03.00 002 0.84 35.571 371 86 1 0.141 2.822 10.101
15:08:00 38.383
3-1 15.11.00 0.03 1.26 38.393 371 86 81 0.173 3.481 12.371
-2 15.16.00 0.04 1.67 41.884 372 85 B1 0.200 3.898 14,285
-3 15:21.00 0.04 1.67 45.882 374 85 81 0.200 3.996 14.285
4 15.26:00 0.03 1.25 49.878 375 85 81 0.173 3.480 12.371
-8 1531:00 0.02 0.84 53.338 370 84 81 0.141 2.826 10.101
1536 .00 56.166
441 15,3900 0.03 1.25 56.166 374 83 81 0.173 3.477 12 371
-2 15:44:00 0.03 1.25 58,643 375 83 80 0.173 3.421 12.371
-3 15.49.00 003 1.25 63.064 374 83 80 0.173 3.482 12.371
-4 15.54.00 0.02 0.83 66.548 374 83 80 0.141 281 10.101
-5 15.58.00 0.02 0.84 68,357 369 84 80 0.141 2833 10101
16.04:00 72.180
5-1 16.07.00 0.02 0.83 72.180 374 82 80 0.141 2.823 10.101
-2 16:12.00 003 1.25 75.013 375 B2 80 0,173 3.459 12.371
-3 16:17.00 002 0.83 78 472 373 82 79 0.141 2.812 10.101
4 16:22:00 0.02 0.83 81.284 372 82 79 0.141 2.818 10,101
-5 16:27 00 0.01 0.42 84.103 368 82 79 0100 1.998 7.142
16:32.00 86 101
Totzl 2:0500 77 553 83.1 786 77 553
Average 103 373.9 81.4 0156
Min 0.42 368.0 77.0 0.100
Max 1.67 379.0 86.0 0.200
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Client: University of lowa
Faeility: Oakdale Renewable Energy Center
Project #: M144705
Test Locatlon: Hurst Boller Exhaust Duct
Operating Condltien: Normal
Date: 11/4114

Run1
Time €02 % {dry) 02 % {dry)
8:35 11.97 8.60
8:36 12,74 7.78
8:37 12.34 8.28
8:38 11.76 B.86
8:39 11.32 9.24
8:40 10.87 9.55
8:41 10.84 9.86
8:42 11.04 9.46
8:43 11.22 9.29
8:44 11.39 9.20
8:45 11.28 9.24
8:46 11.37 9.17
8.47 11.63 8.95
8:48 11.66 8.87
8:48 11.77 8.78
8:50 12.09 8.50
8:51 12.33 8.26
8:52 12,25 8.37
8:53 11.92 8.66
8:54 11.90 8.69
8:55 11.74 8.82
8:56 12.01 8.54
8:57 11.93 8.64
8:58 12.01 8.58
8:59 12.48 8.10
9:00 12.32 8.25
9:01 12.57 8.11
9:02 11.68 8.91
9:03 11.04 9.49
8:04 11.39 8.19
9:05 1134 9.18
9:06 11.52 9.06
8:07 11.52 9.07
9:08 11.27 9.24
9:09 11.41 9.17
9:10 11.51 9.04
9:11 11.78 8.77
9:12 11.93 8.64
9:13 11.92 8.66
9:14 11.82 8.73
9:15 11.65 8.93
9:16 11.44 9.11
9:17 11.68 8.75
9:18 11.70 8.91
9:19 1145 9.14
9:20 11.19 9.30
9:21 11.39 9.17
9:22 11.86 8.69
9:23 1219 8.32
9:24 11.54 9.05
9:25 11.10 9.46
9:26 10.72 9.78
9:27 10.76 9.74
9:28 10.78 9.79
9,29 1094 9.61
9:30 11.23 9.32
9:31 11.35 9.18
9:32 1.77 8.82
9:33 11.93 8.68
9:34 11.77 8.82
9:35 11.65 8.92
9:36 11.62 8.96
9:37 11.57 8.97
9:38 11.75 8.81
9:39 11.79 8.79
9:40 11.97 8.85
9:41 11.79 8.76
9:42 t1.68 8.92
9:43 11.66 8.90
9:44 11.69 8.90
9:45 1173 8.86
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8:46 11.78 885
9:47 12.12 8.40
9:48 12.45 8.18
9:49 11.79 8.83
9:50 1.1 9.44
8:51 11.15 9.38
9:52 11.23 9.32
9:53 11.62 8.99
9:54 11.54 9.03
9:55 11.71 8.89
9:56 11.65 8.95
9:57 11.60 8.97
9:58 11.76 8.84
9:59 11.71 8.88
10:00 11.84 8.76
10:01 11.38 9.15
10:02 11.78 8.83
10:03 11.33 9.22
10:04 11.32 9.26
10:05 11.36 9,22
10:06 11.23 9.32
10:07 11.43 9.12
10:08 11.54 9.09
10:09 11.56 9.01
10:10 11.77 8.83
10:11 11.80 8.73
10:12 12.38 8.30
10:13 11.78 8.84
10:14 11.45 8.14
10:15 11.20 9.39
10:16 11.40 9.16
40:17 1147 9.14
10:18 11.54 9.04
10:12 11.62 8.97
10:20 11.62 8.94
10:21 11.72 8.89
10:22 11.41 9.16
10:23 11.54 9.03
10:24 1165 8.93
10:25 11.62 8.96
10:26 11.77 8.83
10:27 11.94 8.63
10:28 11.90 8.72
10:29 11.61 B8.69
10:30 11.76 8.83
10:34 11.61 8.99
10:32 11.23 9.30
10:33 11.88 8.74
10:34 11.92 8.68
10:35 12.13 8.47
10:36 12.69 7.90
10:37 11.85 8.69
10:38 11.45 9.17
10:39 11.05 9.51
10:40 11.01 9.52
10:41 11.21 9.34
10:42 11.33 9.26
10:43 11.28 9.30
10:44 11.21 9.34
10:45 11.20 9.41
10:46 11.26 9.29
10:47 11.36 8.15
10:48 11.52 9.06
10:49 11.66 8.93
10:50 11.73 8.83
10:51 11.77 8.84
10:52 11.55 8.99
10:53 11.79 8,79
10:54 11.80 8.71
10:55 11.84 8.74
10.56 11.87 B.74
10:57 11.97 8.64
10:58 12.08 8.54
10:59 12.13 8.51
11.00 12.46 8.11
11:01 12.51 8.16
11:02 11.98 8.68
Average 11.66 8.93
Min 10.72 7.78
Max 12.74 9.79
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Ciient: University of lowa
Facliity: Oakdale Renewable Energy Center
Project #: M144705
Test Locatlon: Hurst Boiler Exhaust Duct
Operating Condition: Normal
Date: 11/4/14

Run 2
Time €02 % (dry) 02 % {dry)
11:30 11.24 9.31
11:31 11.44 9.18
11:32 11.24 9.33
11:33 11.13 9.37
11:34 11.59 8.99
11:35 11.67 8.90
11.36 11.66 8.85
11:37 11.62 8.92
11:38 11.73 8.84
11:39 11.70 8.85
11:40 11.63 8.94
11:41 11.77 8.80
11:42 11.91 8.65
11:43 11.92 8.64
11:44 1160 8.96
11:45 11.29 9.22
11:46 11.44 9.1
11:47 11.66 8.87
11:48 11.89 8.67
11.49 12.34 8.25
11.50 11.79 8.80
11:51 1133 9.24
11:52 11.25 9.32
11:53 11.33 9.22
11:54 11.37 9.20
11.55 11.41 9.17
11.56 11.43 9.13
11.57 11.45 9.12
11:58 11.59 8.97
11:59 11.54 9.01
12:00 1178 8.77
12.01 11.68 8.88
1202 11.34 9.19
12:03 11.40 9.14
12:04 11.50 9.04
12:05 11.40 9.16
12:06 11.60 8.95
12:07 11.61 8.95
12:08 11.71 8.88
12:09 11.52 9.03
12:10 11.56 9.00
1211 1153 9.01
12:12 12.11 8.42
1213 12.46 8.10
12:14 12.40 8.25
12:15 11.50 9.13
12:16 10.74 9.78
12:17 10.95 9.57
12:18 10.97 0.56
12:19 11.12 9.42
12:20 11.33 9.25
12:21 11.50 9.09
12:22 11.39 0.19
12:23 11.52 9.05
12:24 11.62 8.94
12:25 11.44 9.10
12:26 11.39 9.19
12:27 11.46 9.08
12:28 11.39 9.14
12:29 11.55 9.02
12:30 11.54 9.01
12:31 11.41 9.16
12:32 11.47 9.08
12:33 11.47 9.08
12.34 11.72 8.86
12:35 11.71 8.90
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12:36 12.05 8.52
12:37 12.47 8.1
12:38 12.71 7.90
12:3¢ 12.03 8.62
12:40 11.49 9.08
12:41 11.19 9.37
12:42 11.29 9.27
12:43 11.30 9.27
12:44 11.45 9.1
12:45 11.67 8.92
12:46 11.67 8.93
12:47 11.84 8.74
12:48 11.80 8.78
12:49 11.68 8.89
12:50 11.64 8.93
12:51 11.49 9.07
12:52 11.62 8.95
12:53 11.67 8.89
12:54 11.79 8.79
12:55 11.95 8.65
12:56 11.81 8.80
12:57 11.71 8.88
12:68 11.80 8.80
12:59 12.16 8.40
13:00 12.17 8.45
13:01 12.58 8.07
13:02 12.21 8.43
13:03 11.62 8.95
13:04 11.38 9.20
13:05 11.38 9.18
13:06 11.38 9.18
13:07 11.42 9.14
13:08 11.67 8.90
13.09 11.70 8.87
13:10 11.74 8.79
13:11 12.01 8.59
13;12 11 81 8.80
13:13 11.46 9.06
13:14 12.03 8.53
13:15 11.73 8.86
13:16 11.74 8.83
13:17 11.73 8.78
13:18 1.71 9,10
13:18 8.48 12.07
13:20 8.30 12.17
13:21 8.82 11.66
13:22 9.02 1127
13:23 9.33 10.¢1
13:24 8.55 11.88
13:25 9.10 11.32
13:26 10.74 9.69
13:27 11.08 0.42
13:28 11.07 9.45
13:29 11.27 9.27
13:30 11.35 9.20
13:31 11.66 8.90
13:32 11.54 9.07
13:33 11.69 8.83
13:34 11.84 B.74
13:35 12.01 8.56
13:36 12.07 8.49
13.37 12.04 8.55
13:38 12.05 8.54
13:39 11.88 8.67
13:40 11.84 8.75
13:41 11.69 8.83
13:42 11.89 8.58
13:43 12.39 8.20
13:44 11.98 8.56
13:45 11.69 8.91
13:46 12.29 8.29
13:47 11.84 8.78
Average 11.50 9.06
Min 8.30 7.90
Max 12.71 12.17
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Ciient: University of iowa
Faciilty: Oakdale Renewable Energy Center
Project #: M144705
Test Location: Hurst Boiler Exhaust Duct
Operating Condition: Normal
Date: 11/4/14

Run 3
Time CO2 % (dry) 02 % (dry)
14:15 11.54 8.98
14:16 11.73 8.83
14:17 11.76 8.82
14:18 11.85 8.70
14:19 11.91 8.66
14:20 11.90 8.66
14:21 12.04 8.54
14:22 11.83 8.73
14:23 11.96 8.60
14:24 11.83 8.73
14:25 11.7¢ 8.73
14:26 11.76 8.78
14:27 11.79 8.75
14:28 11.76 876
14:29 11.66 8.87
14:30 11.68 8.87
14:31 11.57 8.93
14:32 11.53 8.96
14:33 11.81 8.70
14:34 11.76 8.78
14:35 12.69 7.85
14:36 11.98 8.59
14:37 11.50 9.03
14:38 11.37 9.12
14:39 11.34 9.19
14:40 11.29 9.22
14:41 11.31 9.18
14:42 11.68 8.87
14:43 11.82 8.78
14:44 11.86 872
14:45 11.95 8.64
14:46 12.10 8.50
14:47 12.16 8.45
14:48 12.03 8.53
14:49 11.85 8.75
14:50 11.77 8.79
14:51 11.72 8.82
14:52 11.84 8.73
14:53 11.78 8.79
14:54 11.69 8.88
14:55 11.52 9.03
14:56 11.57 8.98
14:57 11.68 8.87
14:58 11.74 8.83
14:58 12.60 7.94
15:00 12.54 8.01
15:01 11.84 877
15:02 11.22 9.32
15:03 11.18 932
15:04 11.18 9.34
15:05 : 11.27 9.27
15:06 11.44 9.10
15:07 11.49 8.06
15.08 11.76 8.83
15:09 11.89 8.68
15:10 11.97 8.60
15:11 11.89 8.70
15:112 11.98 8.60
15:13 12.00 8.56
15:14 12.10 8.49
15:15 12.07 8.51
15:16 12.11 8.46
1517 12.08 8.52
15:18 11.97 8.62
15:19 12.09 850
15:20 11.99 8.59
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15:21 11.69 8.92
15:22 11.81 8.93
15:23 11.63 8.93
15:24 11.87 8.72
15:25 12.14 8.41
15:26 12.44 8.19
15:27 11.98 8.65
15:28 11.66 8.91
15:29 11.53 9.05
15:30 11.45 9.11
15:31 11.53 9.04
15:32 11.58 8.99
16:33 11.70 8.87
15:34 11.74 8.84
15:35 11.80 8.79
15:36 11.81 8.76
16:37 11.92 8.68
15:38 11.92 8.67
15:39 11.92 8.66
15:40 11.90 8.69
15:41 11.98 8.61
15:42 11.73 8.86
15:43 11.67 8.89
15:44 11.7¢ 8.80
15:45 11.81 8.78
15:46 11.79 8.79
15:47 11.71 8.86
15:48 11.79 8.80
15:49 11.67 8.87
15:50 12.34 8.23
15:51 12.05 8.58
15:52 11.67 8.92
15:53 11.68 8.90
15:54 11.66 8.92
15.55 11.72 8.86
15:56 11.81 8.96
15:57 1167 8.92
15.58 11.78 B.81
15:59 1167 8.89
16:00 11.74 6.81
16:01 11.85 8.74
16:02 12.03 8.53
16:03 11.62 8.68
16:04 11.85 8.73
16:05 11.99 8.59
16:08 11.98 8.62
16.07 11.94 8.65
16:08 11.88 8.72
16:09 11.92 8.68
16:10 11.95 8.64
16:11 11.87 8.73
16:12 11.87 8.71
16:13 11.87 8.73
16:14 11.91 8.69
16:15 12.39 8.15
16:16 12.13 8.52
16:17 11.83 8.78
16:18 11.79 8.81
16:19 11.65 8.94
16:20 11.59 9.00
16:21 11.67 8.90
16:22 11.60 8.97
16:23 11.75 8.82
16:24 11.77 8.81
16:25 11.84 8.74
16:26 11.93 8.62
16:27 12.02 8.57
16:28 12.15 8.42
16:29 12.16 8.44
16:30 12.18 8.43
16:31 12.12 8.48
16:32 11.94 8.65
Average 11.82 8.75
Min 11.18 7.85
Max 12.69 9.34
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Method 30B {Sorbent Trap) Mercury Test Results Summary

University of lowa

Oakdale Renewable Energy Plant
Hurst Boller Exhaust Duct

paired trap
Vm (standard Ib/Tbtu (Fd | agreement, %
Test No. Date Start Time | End Tlme L) ng detected ppb Oz %dry | ygidscm ugiwsem | racton) difference
1A 11/612014 1135 12:45 137.578 85.60 0.07 11.20 0.62 0.58 0.7733
1B 135.462 78.90 0.07 11.20 0.58 0.52 0.7239
Average 82.26 0.07 11.20 0.60 0.54 0.7486 3.30
702 9.2 0.0 . 0. .39 0.
2A 11/6/2014 13:25 14:35 138 59.20 5 11.00 43 03 5274
2B 132.831 53.40 0.05 11.00 0.40 0.36 04892
Average 56.30 0.05 11.00 0.42 0.37 0.5083 3.75
116.988 B.90 0.03 10.40 0.25 0.22 .283
3A 11/5/2014 15.13 16:05 e 2 2 0.2836
38 96.283 25.60 0.03 10.40 0.27 0.24 03053
Average 27.25 0.03 10.40 0.26 0.23 0.2945 -3,68
Overall Average* 69.28 0.06 11.10 0.51 0.46 \ 0.6284
*Unit tripped during Run 3 and was not included in the average
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METHOD 30B TEST RESULTS

Project#: M144705 Location: Hurst Bolier Exhaust Duct

Ciient: Unlversity of iowa Condition: Normai

Facllity: Oakdaie Renewabie Energy Plant Data Taken By: JHK

Fuel Type: Wood Fuel Factor: 9240

Hg Analyzer ID: Diluent: 02 %

Test Number: 1A Trap Number: OL210118 Start Time: 11:35 End Time: 12:45 Date:  11/5/2014

Pressure, Barometric(Hg"):.. 29.700 Ha(ng).... 85.6

Initial Voiume (jiters).......cooueee 0 Water Vapor In Fiue Gas (Bws)... 0.100

Final Volume (liters) 140.532 Meter Volume (Standard iiters) 137.576

Meter Temperature (°F) 81.80 Hg (ppb) 0.07

Meter Caiibration (Y).....ccennnencnsenienne 1.012 Hg (ug/dscm) 0.62

C02 % 9.30

02 Youereeeeeresrsessersseesersineresessesssassesssarasssasessnass 11.20 Hg (IbfThtu), Fd Factor......cccoecimrnenneensssnnennns 0.773313

Test Number: 2A Trap Number: OLC012446 Start Time: 13:25 End Time: 14:35 Date:  11/5/2014

Pressure, Barometric(Hg@"): oo veeviesrccnnnae 29.700 HG (NG)- v verereenmrsssarnsnacn 59.2

Initial Volume (liters) 0 Water Vapor in Flue Gas (Bws):......... 0.104

Final Voiume (liters}......ccoceeeimnerensisiinionns 140.464 Meter Volume (Standard [iters).......c.occinenrinennens 136.702

Meter Temperature (°F ). rimneeseanes 85.00 Hg (ppb}...... 0.05

Meter Calibration (Y)...coivmniiens 1.012 [RTs T (U 11 ETH 1) SOV PP SR 0.43

C02 %...... 9.60

02% 11.00 Hg (Ib/Thtu), Fd Factor.......c.cooiiiciannennes 0.527360

Test Number: 3A Trap Number: 0L210456 Start Time: 15:13 End Time: 16:05 Date:  11/5/2014

Pressure, Barometric(Hg"):........... 29.700 Hg (ng) 28.9

initial Volume (fiters)....cccocnecenes 0 Water Vapor in Fiue Gas (Bws).......... 0.100

Final Volume (fiters)...c...cceceeene 101.459 Meter Volume (Standard liters)............ 116.988

Meter Temperature (°F)........ Hg (ppb) 0.03

Meter Calibration (Y).....cocoeeennenne 1.012 Hg (ug/dscm). 0.25

[o 0 7 3 S, 10.10

02 % 10.40 Hg (/Tbtu), Fd FACOr.....coveiniiinniciainimninienee 0283639
Maslzre Plan 1L Hp 328 VA0 1
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METHOD 30B TEST RESULTS

Project #: M144705 Location: Hurst Bolier Exhaust Duct
Client: University of lowa Conditlon: Normat
Facliity: Oakdaie Renewable Energy Piant Data Taken By: JHK
Fuei Type: Wood Fuei Factor: 9240
Hg Anaiyzer ID: 0 Diluent: 02%
Test Number: 1B Trap Number: OL211380 Start Time: 11:35 End Time: 12:45 Date:  11/5/2014
Pressure, Barometric(Hg"):... 29.700 ! 78.8
Initiai Volume (ilters) 0 0.100
Finai Volume (liters)............ 142173 135.462
Meter Temperature (°F)....oueesreesmssnsnes 82.93 Hg (ppb) 0.07
Meter Cailbration (Y)...cveiennienisnan 0.987 Hg (ug/dscm) —n 0.58
cO02% 9.30
02% 11.20 Hg (IbiTbiu), Fd FACIOr..coereerern s ineseninnians 0.723%811
Spiked Trap RUN..uevvemeeereracnencnrinireniee ¥
Splke Concentration.......cocceiiieniisaieainnne 25
Test Number: 2B Trap Number: OL201242 Start Time: 13:25 End Time: 14:35 Date: 11/5/2014
Pressure, Barometric(Hg"): ... -cruermenn: 29.700 A 53.4
Inltlal Voiume {liters)....ccuivurcecsnisseniccnnien o] Water Vapor in Flue Gas (BWS):....ciiinraiennene 0.104
Flnal Volume (Iters)...vcricinnnsiiniennes 140.639 Meter Volume (Standard IIHers).....oeere-conesenniennes 132.931
Meter Temperature (°F)..... 87.30 Hg (ppb) 0.05
Meter Calibration (Y).......... 0.987 Hg (ug/dscm) 0.40
CO2 Yorearierrivnsessssisnireesarassssnmssiassiossansssnssansare 9.60
02 %. resesesssnisarnesnsiestesanerenssntsn sRten 11.00 Hg (ib/Tbtu), Fd Factor.........ccceeeeenee 0.489191
Spiked Trap Run.....ccooeviiiiiceninnnnnn Y
Spike Concentration..........coeeviiiiniinaniiaienn 25
Test Number: 3B Trap Number: OL211459 Start Time: 15:13 End Time: 16:05 Date:  11/5/2014
Pressure, Barometric(Hg" ). .o -rereemssnes 29.700 TTGUTG v 25.6
Initial Volume (IIters).....cvcevvemcieninininnnns 0 0.100
Final Volume (liters)............. 101.81 96.283
Meter Temperature (°F). 87.00 [ (s ] {>1:1-) Rp— 0.03
Meter Calibration (Y).....covevmencsssisinn 0.987 HG (UG/ESEIM).eirniremmiinimcasssamsssssmssnsinsen s ssssssssseasessne 0.27
CO2% 10.10
02 % 10.40 Hg (1b/Thtu), Fd Factor.....ooveiiiniiccnninnnnnns 0.305281
Spiked Trap RUN.....cvveneiennniieennins Y
Spike Concentration.......cccveeenrnnneiienniinennn 25
Mostaid! PRt IL Hp 32B V1.6 311 INT
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Compliance Stratification Test Results Summary
University of lowa
Oakdale Renewable Energy Piant
Hurst Boiler Exhaust Duct
November 5, 2014

Number of Ports Sampled: 5
Number of Points per Port: 4
Totai Number of Traverse Points: 20
Point Actuai % Actual % Actual % Actual %
Marking, Difference Difference Difference Difference
Port No. | PointNo. | inches Time 0,% 0% CO.% C0,% | NO,ppm | NO,ppm| COppm | CO ppm
1 1 11.25 11:37 9.21 19.19 11.34 23.53 64.0 42.79 0.9 64.71
2 21.75 11:40 9.40 17.53 11.12 21,13 62.3 39.00 0.3 88.24
3 32.25 11:43 10.06 11.74 10,40 13.28 51.3 14.46 2.1 17.65
4 42.75 11.46 10.56 7.35 10.02 9.15 55.8 24.50 0.3 88.24
2 1 11.25 11:57 9.68 15.07 10.83 17.97 45.1 0.62 4.7 84.31
2 21.75 12:00 11.01 3.40 9.57 4.25 46.3 3.30 5.0 96.08
3 32.25 12:03 10.59 7.08 9.97 8.61 41.6 7.18 1.4 45.10
4 4275 12:06 12,70 11.43 7.85 14.49 33.5 25.26 3.5 37.25
3 1 11.25 12:15 9.69 14.98 10.79 17.54 66.0 47.26 1.1 56.86
2 21.75 12:18 10.74 5.77 9.78 6.54 54.0 20.48 0.3 88.24
3 32.25 12:21 13.53 18.71 7.16 22.00 33.1 26.15 1.6 37.25
4 42.75 12:24 14.14 24.06 6.65 27.56 28.5 36.41 1.9 25.49
4 1 11.25 12:34 9.55 16.21 10.98 19.61 45.4 1.29 3.8 49.02
2 21.75 12;37 9.95 12.70 10.63 15.80 47.1 5.09 6.1 139.22
3 32.25 12:40 12.56 10.20 8.03 12.53 48.6 3.97 3.1 21.57
4 42.75 12:43 13.43 17.83 7.27 20.81 40.5 9.64 0.7 72.55
5 1 11.25 12:52 13.66 19.85 7.04 23.31 31.8 29.05 3.5 37.25
2 21.75 12:55 12.19 6.95 8.32 9.37 36.3 19.01 3.2 25.49
3 32.25 12:58 12.55 10.11 8.03 12.53 34.5 23.03 3.9 52.94
4 42.75 13:01 12.75 11.87 7.82 14.81 32.7 27.04 3.6 41.18
Average 11.40 9.18 44.8 2.6
Mostardi Piati Template Rev. 3/20/13
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Client: University of lowa
Facility: Oakdale Renewable Energy Plant
Project#: M144705
Test Location: Hurst Boiler Exhaust Duct
Operating Condition: Normal
Date: 11/5/14

Run 1
Time NOx ppmvd CO ppmvd €02 % (dry) 02 % (dry)
11:35 63.80 1.50 11.55 9.05
11:36 64.40 1.00 11.37 9.19
11:37 64.00 0.80 11.34 9.21
11:38 65.40 0.90 11.37 9.20
11:39 63.90 0.50 11.19 9.37
11:40 62.30 0.30 11.12 9.40
11:41 61.20 0.50 10.81 9.80
11:42 53.70 0.70 9.91 10.72
11:43 51.30 210 10.40 10.06
11:44 56.70 3.70 10.51 9.99
11:45 57.50 0.80 10.36 10.20
11:46 55.80 0.30 10.02 10.56
11:55 41.50 9.10 10.68 9.86
11:56 42.70 4.60 1077 9.75
11:57 45,10 4.70 10.83 9.68
11:58 45.90 4 90 11.00 9.50
11:58 49,20 4.90 11.08 9.57
12:00 46.30 5.00 9.57 11.01
12:01 43.80 210 9.3 11.28
12:02 42.20 1.90 8.58 11.98
12:03 41.60 1.40 9.97 10.59
12:04 43.20 1.60 8.35 12.41
12:05 28.50 1.60 7.83 12.76
12:06 33.50 3.50 7.85 12.70
12:13 63 60 7.70 11.15 9.40
12:14 65.60 2.40 10.98 9586
12:15 66.00 1.10 10.79 9.69
12:16 64.20 0.70 10.74 9.78
12:17 62.20 0.60 10.39 10.21
12:18 54.10 0.30 9.78 10.74
12:19 50.20 1.10 925 11.49
12.20 38.00 1.00 7.18 13.60
12:21 33.10 1.60 7.16 13.53
12:22 31.60 2.50 7.38 13.31
12:23 28.20 2,70 6.50 14.35
12:24 28.50 1.90 6.65 14.14
12:32 43.40 4.20 10.73 9.80
12;33 43.90 4.10 10.65 9.86
12:34 45.40 3.80 10.98 9.55
12:35 45.70 4,10 10.88 9.63
12:36 46.40 5.00 10.91 9.59
12:37 47.10 6.10 10.63 9.95
12:38 48.50 10.50 11.09 9.55
12:39 47.80 14.70 8.56 11.98
12:40 46.60 3.10 8.03 12.56
12:41 44.60 1.30 7.74 12.83
12°42 43.80 0.80 7.65 12.95
12:43 40.50 0.70 7.27 13.43
12:50 30.10 2.90 7.03 13.68
12:51 31.20 3.80 6.99 13.77
12:52 31.80 3.50 7.04 13.66
12:53 31.20 2.80 6.88 13.84
12:54 32.60 2.30 8.00 12.45
12:55 36.30 3.20 8.32 12.19
12.56 35.50 3.00 8.25 12.22
12:57 35.80 3.20 B.51 12.02
12:58 34.50 3.90 8.03 12.55
12:58 32.20 3.00 7.84 12.63
13:00 33.30 3.10 7.83 12.76
13:01 32.70 3.60 7.82 12.75
Average 45.80 3.00 9.36 11.23
Min 28.50 0.30 6.50 9.05
Max 66.00 14.70 11.55 14.35
Mostardi Plait Template Rev. 3/20/13
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Client: University of lowa
Facility: Oakdale Renewabie Energy Plant
Project #: M144705
Test Location: Hurst Boiler Exhaust Duct
Operating Condition: Normal
Date: 11/5/14
Run 2

Time NOx ppmvd CO ppmvd €02 % {(dry) 02 % (dry)

13:25 26.50 3.20 6.51 14.30
13:26 24,90 4.80 6.73 14.02
13:27 24.60 4.80 6.60 14.16
13:28 25.50 4.70 6.63 14.14
13:29 27.00 4.40 7.25 13.38
13:30 29.40 3.70 7.38 13.20
13:31 30.20 5.00 7.29 13.40
13:32 32.60 7.60 9.22 11.12
13:33 42.10 22.00 10.19 10.27
13:34 50.60 11.10 10.52 9.96
13:35 53.50 4.80 9.94 10.63
13:36 51.40 3.10 9.48 11.00
13:43 47.10 2.10 10.19 10.31
13:44 45,60 3.30 10.26 10.24
13:.45 45.10 5.70 10.45 10.06
13:46 44,90 5.40 10.62 9.84
13:47 45.00 8.00 10.00 10.63
13:48 41.60 6.30 9.21 11.29
13:49 41,70 3.00 8.27 12.40
13:50 35.90 1.50 7.47 13.18
13:51 36.50 1.10 7.41 13.20
13:52 33.10 1.00 5.98 14,92
13:83 25.70 0.60 5.33 15.63
13:54 25.80 0.60 5.23 15.63
14.01 41.40 12.20 10.27 10.24
14:02 41.10 9.50 10.23 10.27
14.03 40.60 9.40 10.47 10.03
14:04 40.00 12.00 10.24 10.30
14:05 38.30 13.60 10.17 10.30
14:06 39.80 15.30 10.78 9.71
14:07 42,00 14.50 10.55 10.05
14:08 39.60 9.80 9.82 10.69
14:09 3720 7.80 9.12 11.41
14:10 35.80 5.30 8.61 12.02
14:11 32.50 5.00 8.60 11.87
14:12 35.40 7.10 8.58 11.83
14:19 49,90 4.60 1104 9.46
14:20 50.40 4.20 11.00 9.47
14:21 52.50 3.10 11.24 9.27
14:22 53.00 4.00 11.20 9.30
14:23 54.50 3.40 11.08 9.39
14:24 56.10 3.40 10.92 9.56
1425 56.30 2.80 10.88 9.67
14:26 52.70 5.80 10.37 10.04
14:27 58.10 15.40 10.77 9.72
14:28 62.30 7.80 10.54 9.95
14:29 64.10 3.80 10.33 10.12
14:30 64.70 1.70 10.22 10.33
14:37 52.80 1.60 11.07 9.39
14:38 50.90 2.20 11.14 9.36
14.39 49.80 3.20 11.14 9.39
14:40 48.70 3.10 11.14 9.36
14:41 47.50 3.90 11.14 9.34
14:42 47.20 5.40 11.16 9.37
14:43 46.00 9.00 10.75 10.04
14:44 43.80 5.90 10.85 9.34
14:45 46.10 6.60 11.30 9.21
14:46 49.10 5.60 10.82 9.76
14:47 5270 4.20 11.15 9.43
14°48 51.60 3.40 9.76 10.68
Average 43.50 5.90 9.81 10.94
Min 24 60 0.60 5.23 9.21
Max 64.70 22.00 11.30 15.63
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Client: University of lowa
Facility: Oakdale Renewable Energy Plant
Project #: M144705
Test Location: Hurst Boiler Exhaust Duct
Operating Condition: Normal
Date: 11/5/14
Run 3

Time NOx ppmvd CO ppmvd €02 % (dry) 02 % (dry}

15:13 43.30 9.50 11.24 9.29
15:14 43.60 8.40 11.20 9.30
15:15 43.30 7.30 11.32 9.20
15:16 44,70 6.40 11.40 9.13
15:17 44.50 6.10 11.37 9.16
16:18 43.60 7.00 10.88 9.63
15:19 42.70 11.40 10.96 9.53
15:20 42.80 12.20 10.70 9.78
15:21 45.50 21.40 11.54 8.96
15:22 52.70 28.00 11.24 9.26
15:23 54,10 10.70 10.96 9.49
15:24 52.50 3.80 10.86 9.61
16:32 41.60 10.90 10.91 9.55
16.33 41.10 12.40 10.85 9.64
15:34 42.70 10.70 10.87 9.61
15:35 42.80 13.00 11.07 8.42
15:36 44.30 15.60 11.07 9.42
15:37 45.30 13.70 10.55 10.02
15:38 4520 9.30 10.44 9.95
15:39 45.90 11.90 9.91 10.63
15:40 46 40 9.80 9.75 10.79
15:41 44.40 7.60 9.65 10.85
15:42 41.40 5.20 9.10 11.48
15:43 42.40 5.00 8.82 11.74
15:50 55.40 19.40 10 89 9.53
15:51 56.30 4.70 10.64 9.87
15:52 53 20 2.60 10.46 9.95
15:53 49.90 3.60 10.22 10.31
15:54 43.50 4.80 9.67 10.86
15:55 40.30 5.90 9 59 10.81
15:56 39.40 6.30 9.20 11.45
15:57 32.70 4.70 7.64 12.93
15:58 29.80 5.80 7.72 12.78
15:59 31.00 5.50 7.95 12.57
16:00 32.80 5.60 7.81 12.70
16:01 32.40 6.50 7.87 12.65
Average 43.70 9.20 10.18 10.33
Min 29.80 2.60 7.64 5.96
Max 56.30 28.00 11.54 12.93
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Client:

Facility:

Test Location:

Project #:

Test Method:

Test Engineer:

Test Technician:

Type of Fuel Firing:

Temp ID:

Meter ID:

Pitot ID:

Pitot Type:

Pitot Tube Coefficient:
Probe Length:

Sample Plane:

Port Length:

Port Size (diameter):

Port Type:

Duct Shape:

Length (traverse side of duct):
Width:

Location of Test Ports:
Duct Area:

Equivalent Diameter Rectangular Duct:
Upstream Diameters:
Downstream Diameters:
Number of Ports Sampled:
Number of Points per Port:
Total Number of Traverse Points:
Operating Level:

Normal Load:

Servomex Serial Number:

Moisture Balance ID:

Fiuke ID:

Stack Liner Material:

Default WAF:

Calculated WAF:

Type of WAF Applied:

Actual WAF Applied to all runs:

Mostardi Platt
Project No. M144705
Hurst Boiler Exhaust Duct

University of lowa
Oakdale Renewable Energy Center
Hurst Boiler Exhaust Duct

M144705
2
SMcG
JHK
Wood
CMm1i9
CMm19
91
S-Type
0.840
4.0
Horizontal
6.00
6.00
Flange
Rectangular
3.5
55
Side of duct
19.25
4.278
>0.5
>2.0
5
5
25
Normal
{Normal)

0.995
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METHOD 2 VOLUMETRIC FLOW DATA

Project Number: M144705

Client: University of lowa

Facility: Oakdale Renewabie Energy Center

Test Location: Hurst Boiler Exhaust Duct

Pitot ID: 91

Pitot Coefficlent: 0.840

Prohe Length, Feet: 4

DP Sqrt. Temp Velocity
Port Point (in. H;0) (5] 34 (°F) V)

A 1 0.02 0.1414 370.0 10.02
A 2 0.02 0.1414 370.0 10.02
A 3 0.02 0.1414 369.0 10.01
A 4 0.01 0.1000 368.0 7.07
A 5 0.01 0.1000 361.0 7.04
B 1 0.02 0.1414 371.0 10.02
B 2 0.02 0.1414 370.0 10.02
B 3 0.02 0.1414 370.0 10.02
B 4 0.01 0.1000 367.0 7.07
B 5 0.02 0.1414 363.0 9.97
c 1 0.04 0.2000 371.0 14.17
(o4 2 0.04 0.2000 371.0 14.17
(o4 3 0.03 0.1732 370.0 12.27
C 4 0.02 0.1414 368.0 10.00
C 5 0.02 0,1414 364.0 9.98

Test Parameters

Pear - Barometric pressure, inches Hg 29.70

P, - Stack Pressure, inches of O -0.10

P, - Absolute stack pressure, inches Hg 29.69

1, - Average stack temperature, °F 367.8

Duct Shape:
Length, Feet
Width, Feet

Cross Sectional Area of Stack, F¢

Method 2 Restuits
Average DP

Average Sgrt DP

Average Velocity Vs (ft/sec)

Mostardi Platt
Project No. M144705

Hurst Boiler Exhaust Duct

Rectangular
35
55

18.25

0.0204

0.1400
9.800

Operating Level:

Run No.:

Test Date:
Start Time:
End Time:
Test Engineer:

Port Length, inches:

Port Point
D 1
D 2
D 3
D 4
D 5
E 1
E 2
E 3
E 4
E 5

% CO,

% O,

% Ny

DP
(in. H;0)
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01

Md - dry basis Ib/lb mole
Ms - wet basis Ib/lb mole

Normal

1
11/6/2014
11:10
11:23
SMcG

6

Sqrt.
DP
0.1732
0.1732
0.1414
0.1414
0.1414
0.1414
0.1414
0.1000
0.1000
0.1000

9.30
11.20
79.50
29.94
28.742

Bws - Moisture content fraction
Moisture determined by wb/db?

Q - ACFM
Qsd - DSCFM
Qs - SCFM
Qs - SCFH

79 of 164

11,435
6,514
7,238
434,278

(Normal)

Test Tech: JHK

Temp
(°F)
370.0
369.0
369.0
367.0
364.0
370.0
368.0
368.0
366.0
360.0

0.100

Veloclty
(v
12.27
12.26
10.01
10.00
9.98
10.02
10.01
7.07
7.06
7.04

Pilot V4.0 4_4_14
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Project Number:

Client:
Facility:

Test Location:

Pitot ID:

Pltot Coefficient:
Probe Length, Feet:

Port Point
A 1
A 2
A 3
A 4
A 5
B 1
B 2
B 3
B 4
B 5
c 1
c 2
(o4 3
Cc 4q
C 5

DP
(in. H;0)
0.02
0.02
0.01
0.01
0.01
0.03
0.02
0.02
0.01
0.02
0.04
0.04
0.03
0.01
0.03

Test Parameters
Py - Barometric pressure, inches Hg
P, - Stack Pressure, inches of O

P, - Absolute stack pressure, inches Hg

M144705
University of lowa
Oakdale Renewable Energy Center
Hurst Boiler Exhaust Duct

0.840

Sqrt.
DP
0.1414
0.1414
0.1000
0.1000
0.1000
0.1732
0.1414
0.1414
0.1000
0.1414
0.2000
0.2000
0.1732
0.1000
0.1732

t, - Average stack iemperature, °F
Duct Shape:
Length, Feet
Width, Feet

Cross Seclional Area of Stack, FE

Method 2 Results
Average DP
Average Sqrt DP

Average Velocity Vs (fi/sec)

Mostardi Platt
Project No. M144705

Hurst Boiler Exhaust Duct

Temp
F)
368.0
369.0
367.0
367.0
363.0
369.0
369.0
368.0
366.0
363.0

370.0
371.0

369.0
368.0
365.0

Velocity
W)
10.00
10.01
7.07
7.07
7.05
12.26
10.01
10.00
7.06
9.97
14.16
14.17
12.26
7.07
12.23

29.70

-0.10

29.69

367.6
Rectangular
35

55

19.25

0.0204

0.1392
9.844

METHOD 2 VOLUMETRIC FLOW DATA

Operating Level:
Run No.:

Test Date:

Start Time:

End Time:

Test Engineer:

Port Length, Inches:

DpP
Port Point  (in. H;0)
0.03
0.03
0.02
0.02
0.01
0.02
0.02
0.02
0.01
0.01

mmmmmOOOOO
[ S R R A

% CO,

% O,

% N,

Md - dry basis Ib/lb mole
Ms - wet basis Ib/lb mole

Normal

2
11/6/2014
13.06
13:17
SMcG

6

Sqrt.
DP
0.1732
0.1732
0.1414
0.1414
0.1000
0.1414
0.1414
0.1414
0.1000
0.1000

9.30
11.20
79.50
29.94
28.742

Bws - Moisture content fraction

Moisture determined by wb/db (Y or N)

Q - ACFM
Qsd - DSCFM
Qs - SCFM
Qs - SCFH

80 of 164

11,370
6,479
7,199
431,939

{Normal)

Test Tech: JHK

Temp
(°F)
368.0
370.0
369.0
368.0
366.0
368.0
369.0
369.0
367.0
364.0

0.100
N

Velocity
v)
12.25
12.27
10.01
10.00
7.06
10.00
10.01
10.01
7.07
7.06

Pitot V4.0 4_4_14

© Mostardi Platt



Project Number:

Client:
Facllity:

Test Location:

Pitot ID:

Pitot Coefficient:
Probe Length, Feet:

Port Point
A 1
A 2
A 3
A 4
A 5
B 1
B 2
B 3
B 4
B 5
c 1
c 2
c 3
c 4
c 5

DP
{in. H0)
0.02
0.02
0.01
0.01
0.01
0.03
0.03
0.02
0.02
0.02

0.04
0.04

0.03
0.02
0.02

Test Parameters
Pya, - Barometric pressure, inches Hg
Py - Stack Pressure, inches of H,0

P, - Absolute stack pressure, inches Hg

M144705
University of lowa
Oakdale Renewable Energy Center
Hurst Boiler Exhaust Duct

91

0.840

4

Sqrt.
DP
0.1414
0.1414
0.1000
0.1000
0.1000
0.1732
0.1732
0.1414
0.1414
0.1414
0.2000
0.2000
0.1732
0.1414
0.1414

t, - Average stack temperature, °F
Duct Shape:
Length, Feet
Width, Feet

Cross Sectional Area of Stack, F

Method 2 Results
Average DP
Average Sqrt DP
Average Velocity Vs (ft/sec)

Mostardi Platt
Project No. M144705

Hurst Boiler Exhaust Duct

Temp
(°F)
375.0
374.0
371.0
370.0
364.0
373.0
373.0
371.0
369.0
366.0
374.0
372.0
371.0
370.0
367.0

METHOD 2 VOLUMETRIC FLOW DATA

Velocity
v)
10.04
10.04
7.09
7.08
7.06
12.29
12.29
10.02
10.01
9.99
14.20
14.18
12.27
10.01
10.00

29.70

-0.10

29.69

370.0
Rectangular
35

5.5

19.25

0.0212

0.1425
10.092

Operating Level:

Run No.:

Test Date:
Start Time:
End Time:
Test Engineer:

Port Length, Inches:

Port Point
D 1
D 2
D 3
D 4
D 5
E 1
E 2
E 3
E 4
E 5

% CO,

% O,

% N

DP

(in. H;0)
0.03
0.03
0.02
0.02
0.01
0.02
0.02
0.02
0.01
0.01

Md - dry basis Ib/lb male
Ms - wet basis Ib/\b mole

Normal
11/5/2014
15:01
15:13
SMcG

6

Sqrt.
DP
0.1732
0.1732
0.1414
0.1414
0.1000
0.1414
0.1414
0.1414
0.1000
0.1000

9.60
11.20
79.20
29.98
28.750

Bws - Moisture content fraction

Moisture determined by wb/db (Y or N)

Q-ACFM
Qsd - DSCFM
Qs - SCFM
Qs - SCFH

81 of 164

11,656
6.601
7,359
441,535

(Normal)

Test Tech: JHK

Temp
(°F)
371.0
371.0
370.0
368.0
366.0
371.0
370.0
369.0
368.0
365.0

0.103

Velocity
V)
12.27
12.27
10.01
10.00
7.08
10.02
10.01
10.01
7.07
7.06

Pitot V4.0 4_4_14

© Mostardi Platt



METHOD 4 MOISTURE DETERMINATION

Project Number: M144705 Run Number: 1
Client: University of lowa Operating Level: Normal (Normal)
Facility: Oakdale Renewable Energy Center Time: Start- 11:35 End- 12:20
Test Location:  Hurst Boiler Exhaust Duct Test Engineer: SMcG
Test Date: 11/5/2014 Test Tech: JHK
Pressure, Barometric(Hg"): 29.70 Meter Calibration (Y): 1.001
Delta H: 1.512 Meter Delta H (dH): 1.512
Meter Initial Volume: 89.114 Initial Wt: 837.2
Meter Final Volume: 122.881 Final Wt: 853.1
Meter Temperature: 76.55 Initial Volume: 1928.6
Meter Volume dscf: 33.141 Final Volume: 1991.3
Water Vapor in Flue Gas (Bws): 0.100
Project Number: M144705 Run Number: 2
Client: University of lowa Operating Level: Normal (Normal)
Facility: QOakdale Renewable Energy Center Time: Start- 13:25 End- 14:10
Test Location:  Hurst Boiler Exhaust Duct Test Engineer: SMcG
Test Date: 11/5/2014 Test Tech: JHK
Pressure, Barometric(Hg"): 29.70 Meter Calibration (Y): 1.001
Delta H: 1.512 Meter Delta H (dH): 1.512
Meter Initial Volume: 23.422 Initial Wt: 855.8
Meter Final Volume: 57.188 Final Wt: 863.3
Meter Temperature: 76.10 Initial Volume: 1980.0
Meter Volume dscf: 33.168 Final Volume: 2054.4
Water Vapor in Flue Gas (Bws): 0.104
Project Number: M144705 Run Number: 3
Client: University of lowa Operating Level: Normal (Normal)
Facility: Oakdale Renewable Energy Center Time: Start- 15:13 End- 15:58
Test Location:  Hurst Boiler Exhaust Duct Test Engineer: SMcG
Test Date: 11/5/2014 Test Tech: JHK
Pressure, Barometric(Hg"): 29.70 Meter Calibration (Y): 1.001
Delta H: 1.512 Meter Delta H (dH): 1.512
Meter Initial Volume: 58.037 Initial Wt: 849.2
Meter Final Volume: 91.811 Final Wt: 856.9
Meter Temperature: 75.90 Initial Volume: 1965.0
Meter Volume dscf: 33.188 Final Volume: 2035.2
Water Vapor in Flue Gas (Bws): 0.100
Mostardi Platt Pitot V4.0 4_4_14

Project No. M144705
Hurst Boiler Exhaust Duct
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Appendix G - Field Data Sheets
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MOSTARDI PLATT

IMPINGER WEIGHT SHEET
PLANT: (SIHUERSIT Y QO L9wA
UNIT NO: Aurs 7  FarccZ
Location: L XHAVS 7 Lo C 7

DATE: //l/ ‘///y

TEST NO: /

METHOD:__ 9 _

WEIGHED/MEASURED BY: p 7

BALANCEID: O/ O —~/ O

IMPINGER
CONTENTS

s o e
e thy

R
BT er WA

IMPINGER 4

; .ﬁ -e: f}d;f W rw

IMPINGER 5

IMPINGER 8 |

wmencers 2/ 94. 7 - /9737 2216

FINAL TOTAL INITIAL TOTAL TOTAL IMPINGER GAIN

SILICA %62 6 %337 28%.9

FINAL TOTAL INITIAL TOTAL TOTAL SILICA GAIN

Project No. M144705
Hurst Boiler Exhaust Duct 86 of 164 DSs-005A RMgstardidiiatheet
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IMPINGER WEIGHT SHEET

PLANT: UNIVERSy 7Y 0/ foan/D

UNITNO: A vrrS 7 Rorer2

LOCATION: £ XHAVS 7 2o 7

DATE: ///?’.//‘/

TESTNO:__ &
METHOD:_ 5 _
WEIGHED/MEASURED BY:__ £ 7
BALANCEID: >/ ¢ —( @
FINAL WEIGHT ]| INITIAL WEIGHT [ __IMPINGER IMPINGER
Circle One:_| WLS / GRAWS msioraws | | GAN | | CONTENTS
IMPINGER 1 7 3/, 7— s 7085 & _ ~ 0 ﬁ. Had
IMPIN;;ERZ. _. 7“2-/‘ 6 | . 683: S : _;' ////Lu
|’MPI_‘NGER?d .'6122« 5 : 5/9’( 3 | LLarve
IMPINGER 4 36_7/ [ _ 37&_0. 5’/&((,4 "
wewoens | _
IMPINGER 6 |
IMPINGER 7 | . :
PINGER &
mpiNGers __ 227 3 _ 2wos. 2 27a
FINAL TOTAL INITIAL TOTAL ~ TOTAL IMPINGER GAIN
SILICA 567,/ S¥8.0 21/
FINAL TOTAL INITIAL TOTAL _ TOTAL SILICA GAIN
Project No. M144705 DS-005A Impinger Weight Sheet
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IMPINGER WEIGHT SHEET
PLANT: (MIVERST 77 QF /8 erAd
unTNo:_ Ao ST LotER
LocaTion: & XHAUS 7 wuC 7
DATE: ///‘f//V

TEST NO: 3

METHOD: 5

WEIGHED/MEASURED BY: /) 7

BALANCE ID:__ D/ 0 ~/©
FINAL WEIGHT || INITIAL WEIGHT IMPINGER IMPINGER

Circlo One: | MLs/GRANS | _MLS | GRAWS. AN || cowtewrs
IMPINGER 1 | 73 Z. & 7/ 3 7 — 0[ /7(20
IMPINGER 2 | 79‘ 5’ 2 7/7 é . 4_///1 <]
IMPINGER 3 | .{bg 6 50/ 6 &) ] /L4 ~’/"
IMPINGER 4 | g 7/ ‘/ : 552 7 E f/C/CA_
IMF:II:G(.%IER’SII : | 8
IMP»lim_s;RG L *
—
IMP;NGERS
mpingErs 2L 8 7. € /732, & Z_SL7

FINAL TOTAL INFTIAL TOTAL _ TOTAL IMPINGER GAIN

SILICA 87/ 4 §s52.7 I8 7
FINAL TOTAL INFTIAL TOTAL . TOTAL SILICA GAIN

DS-005A Impinger Weight Sheet
© Mostardi Platt
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Project Name/Number:

Ml

MULTI METHOD NON-ISOKINETIC FIELD DATA SHEET

Test Location:

Wni versity o IoW: Cakdal, 1Y% 70

L Date: ,/~ 7“30)'1

Source Condition:

Test Method: i Meter ID: ~~ AM L PreCalibration Date: __Jf).~ 27 = 2D
Meter AH: ”I/A Meter Y: 0.9 __— Test Engineer. JHK
Test (Run) No. _ i Barometric Pressure (Pear) ___ N1 \p '/ in. Hg Gas Sample Analysis
Static Pressure: -, Stack Temperature: (From Method Test Data) %CO2 %02
M Met Met
Mete(r\)/ c;lume G:lge; Jalepebr Oﬁtl‘; Impinger
Clock Time | 43 " Pressure | Temp. | Temp. Outiet | Meler Condensate Sllica Gel or Train
@ (&H) (tn) (t) | Temp | Vacuum
24 hour (CircleOne) | in. H.0 _°F _°F F | ‘Hg |
zgg OI Om a' 0 » JU'\ \\ /’J q mls (V,) grams (Wf)
00 | J(.]0% 7120 '\ 7 ] A K o
905 | 20.239 | 0 | \ Vi =2
qi0 0.172 . \ /7 ] = mls gained = grams galned
4\5 0.163 ~ N V7 Et
LER) 50.199 : \ A/ Y
939 | GO. 1{76 /}U 'js
. Z
Q;D ;(0): ng 4 77 3 Average Meter Temperature: g& e
ql‘i q 0- 9 - , 7 \\\ ; (average of both inlet and outlet if applicable)
ECL {nm;% 31 /Y z
0 | 110.17 x| J \
a9~ | {22,293 £ |/ "\\ 3
: ¥
Total Vol : Multiply total voll 1 gtd Liters b 003%151
otal Vol. ultiply total volume coliected in Liters ! o}
in ft3 (Vm)= L, > ] q . convgd to fat3 /
Comments: Pre-Test Leak Check: Post-Test Leak Check:
a) 0 @ }0 "Hg 0 @ /0 "Hg
Test {Run) No. 28 Barometric Pressure (Puzr) 29.©S  in.Hg Gas Sample Analysis
Stalic Pressure: _ — . f Stack Temperature: (FromMethod ___ Test Data) %COz %02
Meter Valume 'C\gz:;eer -T:ltir (’\DAS:I(:;& Impinger
Clock Time 3(V'“) Pressure Temp. Temp. Outlet Meler
ft 0@ {AH) in. (tm) (m} Temp | Vacuum Condensate Silica Gel or Train
24 hour (Circle Offe) H20 °F °F °F "Hg |
2% 0000 [ 3.0 [ 78 [\ 72
205 In, 067 | y N J a mls (V¥) grams (W)
a4 %0: W_f 7 ‘*\ /Ii 2 - mis (Vi) - grams (W)
ey 0. |37 1 S = mis gained = grams gained
220 40,149 ‘77} N1/ 2 sene e eEn
[225 | 50,202 N\ A
1270 6D, 112 79 Y/ 3
’)3‘3{ %%L—%% 74q ,’ _ '\‘\ i Average Meter Temperature: 73 69
fg\ L_/ ‘; q 0: le ?7 q /j \ a (average of beth Inlet and outiet if applicable)
1250 Joa,lgg / M 7 W 1
1265 [110-0%9 7 N\ | 2
1300 []372.036 / ¢ N @
/ 1)
b A
Total Vol. Multiply total vol liected in Liters by 0.035315 1
|n°f:3 (;)/m)= q ‘ ,5 o) col;ng‘gfatsvo ume collected in Liters by o
Comments: Pre-Test Leak Check: Post-Test Leak Check:

O

@

10 |

Q) e 10

Project No. M144705
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MZl

MULTI METHOD NON-ISOKINETIC FIELD DATA SHEET

Towg Oakdsle Af[449705  oae___[1=H-20/4

Source Condition:

Project Name/Nupnper:

Test Location: _ HURS
Test Method: rID: L Pre-Calibration Date: __Jg = 4.7 — PYICE
Meter AH: Meter Y: Test Engineer: HX
£ Tt L 4 3 d
Test (Run) No. i Barometric Pressure (Per) 65 ' 6 - Hg Gas Sample Analysis
Static Pressure: ~ 4 | Stack Temperature: (From Method Test Data) %CQO2 %02
Meter Meter Meter
Mete(r\)/ 3Iume Gage prnve Outlet | Impinger
Clock Time 3 Pressure Temp. Temp. Outlet Meter Condensate Silica Gel or Train
ft (&H) (tr) tm) | Temp | vacuum I
24 hour (Circl in. H20 °F °F °F ‘Hg
]"i Iﬁ? l% 0o Y § S §\ //lf gx mis (Vi) grams (Ws)
';5 L 3\0) g’; \ 15— mis (V) - grams (W)
v g%‘ ﬂLﬁ 4% \ 4 A = mis gained = grams gained
03 [Y40.]87 X0 N |/ A
oof G035 26 Y /h 2
5|3 9.157? ée?g \w 2
1518 170.12 2 z
: Average Meter Temperature: .2
a3 | §0.094 27 4 o) verage Vetes Temperature: 0
“5 QE i - “37 _ / 3 A (average of both inlet and outlet if applicable)
1533 (100,014 | 7 FARY 2
£3y [10.33% [\ §T /TN T2
543 122,372 g7 7 S &
/ N\
/] 5
Total Vol. i Mulliply total volume collected in Liters by 0.035315 to
in 2 (Vm)= l‘\ ! 3” convert lo ft*
Comments: Pre-Test Leak Check: Post-Test Leak Check:
0 @ IO "Hg @ "Hg
Test (Run) No. o Barometric Pressure (Ptar) _ in. Hg Gas Sample Analysis
Static Pressure: _ Stack Temperature: (From Method Test Data) %CO:2 %02
Meter Meter Meter
Meter\)/ olume Gage Inlet Outlet | Impinger
Clock Time 3( m) Pressure Temp. Temp. Qutlet Meter .
ft>or L (AH) in. (im) {tm) Temp | Vacuum Condensate Silica_Gel or Train
24 hour {Circle One) H20 °F S5 ol "Hg
mis (Vi) grams (Wi)
- mis (Vi) - grams (W)
= mls gained = grams gained
Average Meter Temperature:
(average of both infet and outlet if applicable)
Total Vol. Mulliply total volume collected in Liters by 0.035315to
in ft3 (V)= convert fo ft*
Comments: Pre-Test Leak Check: Post-Test Leak Check:
@ "Hg @ "Hg

Project No. M144705
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MERCURY SORBENT TRAP FIELD DATA SHEET

IANTS

Project Name/Number. beVe(S\‘N _-:0&.'\)0‘ / Oaxiave / Mid4105 L
Sampling Lpcatjon: | €St et Exnavsy Ouct 4 Run Number:
Date: __|[~D~ ?sd}q ~_Barometric Pressure: 28.70
goug:scsr;?::%’g W OL m?\ - ~__ .__TestEngineer: YK .
ry - /AV‘\/‘H 6— = _ LQ]R . Trap Number_ QL 9__,_0),1?______
Sample Train A ]
Clock Time Sorbent Trap Meter Temp.
Stack Temp. Temp. (tw) Meter Volume Meter Vacuum,
24 hour °F °F °F V) liters Hg
135 528 7, %9 0.000 2
uuo 368 360 10.006 /2
W45 56 ¢ 360 Q0 20, ¥§ ]
NS0 26X %00 %o 30.0/9 [E}
heb 36 362 70. 093
13-00 /A4 362 3 S0. 098 F
1309 349 e~ 3 ©0.06% /2
V210 z70 362 33 70.030_ [2 |
\nY 370 364 HE] 80./9% 13
1220 337% ?2‘9 4 3 /S?‘i. 10m 53
1930 =7 367 %3 /0. 067 /3
|2.25 37; 376 ?'ﬂ /330 //gg /[‘/
Va4l 27, 7 | 055 |
ey 375 %70 1 ’ 0.5 3R
¢

Spike Value 2 5 ng

Dry Gas Meter No.mmgBY = 0. 18 2 Trap Number, oL 9\” 3?0

Sample Train B

]

™ cClock Time Sorbeat Trap Moter Tomp. ]
Stack Tomp. Temp. {tm) Meter Volume Meter Vacuum,
| 24 hour E oF F_ (V.) liters Hg
1135 368 260 g 0.000 k1
1148 3cf 360 g /0. 6% 13
49 z¢k Z60 gl 20. 790 12
{160 3¢¢ 260 ] 20. 921 12
)55 2R 2 72 40.996 g |
1200 3EX 362 92 cp. 877 /4
g 567% 266 2 zﬂ; bl 17; l‘ij/
1910 s 262 g 7.3
125 370 369 ) 91.5/% 5 - |
| 22.0 372 369 & 91.49¢ (5
1229 37¥ 367 24 0192 /5
1230 279 267 95 JLL%ZL.it
PY] 277 370 29 _@1\_;-_13_._ /
TR RSO L8 SR :
: re-Test Leak C eck — Pass |
Train A ‘P"os:-Te:;:_ Le:k gheck - Pass@ @_ 25 0OHg
Train B: Pre-Test Leak Gheck — pPass @ 26 UHg
Check - Pass @_____3_~5___32?Hg

/)NUM&&

Proj 0. M144705
Hurst Bai ﬁ}i

Post-Test Le ak

3707 364 07 | 8130
107\ 364497.4 8247

A

e

B

DS-021 Melhod 308 Hg Sorbent Trap

© Mostardi Platt



i Oig UMEX
L

OL210119 Sorbent Trap Chain of Custody
Plant/Source: Test Location: &ur §7 BelLrER gu7e 7 g9C ™
Boiler ID: Trap_{ A ) B __ (Circle One) 1
Unspiked [] Spiked At: QA/QC Signature aapMsker__o [
Certified Accuracy + 10%, Traceable to NIST o
umber;_U-187 .

Lot Number: =12 QA/QC Signature epie)
Spike Date: Spike Time: ClHighFlow [ Coil Pre-filter (1240 mm

. . . : [Istatic Pre-filter LJAGS (]300 mm
Estnnated Hg in Section 1: LB [ Fuffy Pre-filter X 185 mm [ 1450 mm
Sampled By: Type of Trap: 30B
Test Start Leak Check Test End Leak Check
(Date/Time) Pass/Fail (Date/Time) Pass/Fail

Date | Time Duct Temp Sorbent Trap | Flow Rate | Dry Gas Meter | Dry Gas Meter | Total Volume
(°F or °C) Temp (cc/min) Liters Initial Liters Final Pulled
(°F or °C)
Total/Average
Chain of Custody

Relinquished by Tech.: Date:
Received by: Date:
Relinquished by: Date:
Received for Laboratory by: Date:

Make sure all of your sampling conditions prevent moisture condensation in the trap media. Moisture condensation is a major cause of breakthrough and spike |
Joss in sorbent traps and should be prevented at all costs. |

For Analysis contact us:
Ohio Lumex Co., Inc. 9263 Ravenna Road Unit A-3, Twinsburg, OH 44087 USA
Phone 330-405-0837 Fax 330-405-0847 US Toll Free: §88-876-2611
Impregnated Activated Carbon — Refer to MSDS
Destvaed s 3 £15 205bs
Hurst Boiler Exhaust Duct 96 of 164 © Mostardi Platt
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Trap ID OH[O

| AR /LUMEX

0OL211390 Sorbent Trap Chain of Custody

Plant/Source: Test Location: #4%RS7 AenAA Lri ausTove”

Boiler ID: Trap__A (B ) (Circle One) R\N(\

[] Unspiked X Spiked At: _25ng  QA/QC Signature (rrap Makes) %W"

Certified Accuracy + 10%, Traceable to NIST

Lot Number:_S-262 . %
Number: 282 QA/QC Signature (spiker) ——
Spike Date:_4/25/2014 _ Spike Time: 0950 OHighFlow  [1Coil Pre-filter (1240 mm

. . . Ostatic Pre-filter [JAGS (0300 mm
Estimated Hg in Section 1: e OFufty Pre-filter 24185 mm (1450 mm
Sampled By: Type of Trap: 30B
Test Start Leak Check Test End Leak Check
(Date/Time) Pass/Fail (Date/Time) Pass/Fail____

Date Time Duct Temp Sorbent Trap Flow Rate | Dry Gas Meter | Dry Gas Meter | Total Volume
(°F or °C) Temp {cc/min) Liters Initial Liters Final Pulled
(°F or °C)
Total/Average
Chain of Custody

Relinquished by Tech.: Date:
Received by: Date:
Relinquished by: Date:
Received for Laboratory by: Date:

Make sure all of your sampling conditions prevent mojsture condensation in the trap media, Meisture condensation is a major cause of breakthrough and spike
loss in sorbent traps and should be prevented at all costs.

For Analysis contact us:

Ohio Lumex Co., Inc. 9263 Ravenna Road Unit A-3, Twinsburg, OH 44087 USA
Phone 330-405-0837 Fax 330-405-0847 US Toll Free: 888-876-2611

Impregnated Activated Carbon — Refer to MSDS

Deactivated glass and glass wool
Project No. M144705
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MERCURY SORBENT TRAP FIELD DATA SHEET

Project Name/Number:
Sampling Logation:

X

wa / Ocm'ccx\e/ ™M

Y4105

~ N

Loawvecsiy
(403 \e<

o
R

IRk s

Date:

Run Number:
~ Baromeric Pressure: _a9. /.

Test Engineer:

o e e e i

S et o A S e el 43 - sl YV VI
s Sample Train A '
Clack Time Sorbent Trap Meter Temp. (
24 hour Stad“FT emp Te::p- (‘l’:) mi?:::‘e Heter ‘{:C”“m- :
13225 257 3¢Y g5 0. b9 /5
1330 3CY 85 0, 227 5
1239 7}35 3¢5 35 20,23/ /15 a‘
1240 235 365 9 20. 204 /5
|245 284 363 é‘:’ #f 79 15 |
1250 ¥ 270 gS 0. 032 /5 \
- 12%% %% 3738 g5 013> 3
1400 22 375 45 70.072 s g
1505 235 27( % 20.07]
1410 %5_ 277 5 - 90.1)0
Hi= x5 277 5 100, |53
20 236 27§ 35 /f0.178
25 286 279 €5 j20.3[{ 1
_,\HJQ._’,B& 279 g5 120./%3 . |
A |0 L 7 5| [9).467 |
Dry Gas Meter No. ,ﬂME_BY = _Qﬁ_g_z_ Trap Number__LL-&O, A SpikeValue (;U‘; ng [
s Sample Train B e {
Clock Time Sorbent Trap | Moter Tomp. ]
o4 hour sucku;:romp_ Teor;:m. ls;::) Mz;c:)\l/::.l;:;nc Mclcr. V:ﬂcuum; :,
325 3% ey | §7 | 2.0 Iz t
130 334 WY 87 0. 219 12
1325 296 33%2 37 %%%Lf_ g
I 2 A T - 208 87 Y0.0%0 7/3,_ N
B 7 (9.7 20,094 g
\3C5 5 373 4 60,062 19
b
__,__"jﬁ_s—-—— ; W :
k C 277 37 96 | 42
Siea 3 377 7 e H
1429 g 278 '
Y — 3 37— /-
o =
S ea ecK — ass -9\ ; ' 12
frain A :roes—::‘?e;:_ Le:kc(r:‘he:;k —: Passz @____i-——a‘ 4 [-2;:_{99
in B: . ak Check — Pass X
rain & Efsﬁ?sf 1e.eak c::ck _pass @_ 22 Hg
A’V 108 ;ggA /7 ‘ ?77? wi gg N L DS-021 Method 308 Hg Sorbent TrapE:
Préjett No. M1 #4705 e
TZW%PM?I M 235. I? 37‘2 Swjf“ 87033 © Mostardi Platt




Trap ID OH[O

JUMAAHAN UMEX

OLC012446 Sorbent Trap Chain of Custody
Plant/Source: Test Location; #uns 7 so g Extass 7 Q0C7
Boiler ID: Trap_(A) B (Circle One) fuv @
Unspiked [ Spiked At: QA/QC Signature (trap Maker) %”;X %ZZ:""
Centified Accuracy % 10%, Traceable to NIST
+ U-24C .

Lot Number: T-2%- QA/QC Signature (spiker)
Splke Date: Splke Time:—————— DHigh Flow coil Pre-filter [1240 mm

. . . Ol static Pre-filter [1AGS (1300 mm
Estimated Hg in Section 1: ng Oty Pre-fier (1185 mm 1450 cam
Sampled By: Type of Trap:_30B
Test Start Leak Check Test End Leak Check
{Date/Time) Pass/Fail (Date/Time) Pass/Fail

Date Time Duct Temp Sorbent Trap | Flow Rate | Dry Gas Meter | Dry Gas Meter | Total Volume
(°F or °C) Temp (cc/min) Liters Initial Liters Final Pulled
(°F or °C)
Total/Average
Chain of Custody

Relinquished by Tech.: Date:
Received by: Date:
Relinquished by: Date:
Received for Laboratory by: Date:

Make sure all of your sampling conditions prevent moisture condensation in the trap media, Moisture condensation is a major cause of breakthrough and spike

loss in sorbent traps and should be prevented at all costs.

For Analysis contact us:
Ohio Lumex Co., Inc. 9263 Ravenna Road Unit A-3, Twinsburg, OH 44087 USA

Phone 330-405-0837 Fax 330-405-0847 US Toll Free: 888-876-2611
Impregnated Activated Carbon - Refer to MSDS

Deaivatd sl 14815 ¥59bs SRR a0

Hurst Boiler Exhaust Duct 99 of 164 © Mostardi Platt
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Trap ID

Owniro

AR e
0OL201242 Sorbent Trép Chain of Custody
Plant/Source: Test Location: Zugs7 Boied £ xpaes” ooq{
Boiler ID: Trap__ A (B)_(Circle One) Ruu@
[ Unspiked Spiked At:_2508 QA/QC Signature rapsker_pge A

Certified Accuracy * 10%, Traceable to NIST

Lot Number:_S-265

QA/QC Signature (spiken ‘___// =
Spike Date: 41252014 _ Spike Time: 1200 ClHighFlow  [JCoil Pre-filter [1240 mm
. . . [Ostatic Pre-filter [JAGS [(J300 mm
Estimated Hg in Section 1: ng ClFrutty Pre-fiter 33185 mm e o
Sampled By: Type of Trap: 30B
Test Start Leak Check Test End Leak Check
(Date/Time) Pass/Fail (Date/Time) Pass/Fail
Date Time Duct Temp Sorbent Trap | Flow Rate Dry Gas Meter | Dry Gas Meter Total Volume
(°F or °C) Temp (cc/min) Liters Initial Liters Final Pulled
(°F or °C) .
L
i'
Total/Average
Chain of Custody
Relinquished by Tech.: Date:
Received by: Date:
Relinquished by: Date:
Received for Laboratory by: Date:

Make sure all of your sampling conditions prevent ‘molsture condensation in the trap media. Moisture condensation is a major cause of breakthrough and spike
loss in sorbent traps and should be prevented at all costs.

For Analysis contact us:

Ohio Lumex Co., Inc. 9263 Ravenna Road Unit A-3, Twinsburg, OH 44087 USA
Phone 330-405-0837 Fax 330-405-0847 US Toll Free: 888-876-2611

Impregnated Activated Carbon — Refer 1o MSDS

Deactivated glass and glass wool
Project No. M144705
Hurst Boiler Exhaust Duct
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MERCURY SORBENT TRAP FIELD DATA SHEET

groiec'! Name/Number: Loy !ggé\'\j:_—‘:owﬂ ’/ Qavdave, / MiYyy105 -
L o
o e T ——
Sample Train A
Clock Time Sorbent Trap Meter Temp.
Stack Temp. Temp. {tm) Meter Volume Meter Vacuum,
P e e aan)
i 37 263 % 7l 551 =
1533 %76 365 84 . 652 15
1528 276 365 i 3], 5432 /5
15 %3 377 267 g9 41,75/ /5 |
1523 3749 g7 5/.7/5 /5
15492 279 268 .l /. GE4 /5
1543 279 369 £Y 7/.606 /5
553 220 370 ¢4 g/.6/2 /5
=4 3€) 7/ CTRNE /s
1603 28/ 273 | &9 10,957 5
TS 33l 372 by /5
TRz &

[ 16X

Tete B e

v B [
s M_EY= O‘EZZTmpNumber OLNHW

Dry Gas Meter No.
Sample Train B ]
Clock Time Sorbent Trap Moter Temp.
S s:acxn ;omp‘ Tenr:p. (:-;) Me\t;::)\{:én:;nc Metc:l V':cuum.
[5/ 375 362 §7 X/ A
—jis3 | 276 | 6% 37 . 739 /7
/5 276 265 ;

/523 | 377 c7
JSE8 271 %T

592 7 26
|15Y 277 .
1553 0 270
159X 280 27/
1603 38/ 273

ICof 3%/ 377
16)2
— 1 ]

Tetalidnmmge

Pass @ 9\5 1iHg
Hg
{Hg
THg

pre-Test Leak Check —
Post-Test Leak Check — Pass @

Train B: Pre-Test Leak Check — Pass @
post-Test Leak Check — Pass @

Traln A:

DS-021 Method 308 Hg Sorbent Trap

Project No. M144705
Hurst Boiler Exhaust Duct 101 of 164
© Mostardi Platt



Trap ID Owio

| TR UMEX

21045 Sorbent Trap Chain of Custody
Plant/Source: Test Location: _AuAS 7 fotaR Fausviz Gui7 |
Boiler ID: Trap @ B __(CircleOne) et %
- e comPLETED
Unspiked [] Spiked At: QA/QC Signature (trpMaker)___ =z L
Centified Accuracy + 10%, Traceable to NIST ‘
- U-187 .

Lot Number: 220 QA/QC Signature (spiker)
Spike Date: Spike Time: ______ OHighFlow [ Coil Pre-filter [1240 mm

. . . O static Pre-filter [JAGS 1300 mm
Estimated Hg in Section I: . OFiuffy Pre-filter [X] 185 mm [J450 mm
Sampled By: Type of Trap:_39B
Test Start Leak Check Test End Leak Check
(Date/Time) Pass/Fail (Date/Time) Pass/Fail

Date Time Duct Temp Sorbent Trap Flow Rate Dry Gas Meter | Dry Gas Meter | Total Volume
(°F or °C) Temp (cc/min) Liters Initial Liters Final Pulled
(°F or °C)
Total/Average
Chain of Custody

Relinquished by Tech.: Date:
Received by: Date:
Relinquished by: Date:
Received for Laboratory by: Date:

Make sure all of your sampling conditions prevent moisture condensation in the trap media. Moisture condensation is a major cause of breakthrough and spike
loss in sorbent traps and should be prevented at all costs.

For Analysis contact us:
Ohio Lumex Co., Inc. 9263 Ravenna Road Unit A-3, Twinsburg, OH 44087 USA

Phone 330-405-0837 Fax 330-405-0847 US Toll Free: 888-876-2611
Impregnated Activated Carbon — Refer to MSDS

Deacti 1
cactlvaltxllgll_ta)]s(sa gtnﬁ g al?/ls1%2c7)105 Best Befors: February 2816

Hurst Boiler Exhaust Duct 102 of 164 © Mostardi Platt



Trep 10 Ornio
AT UMEX

Sorbent Trap Chain of Custody

Plant/Source: Test Location: /lu RS T BollbR_fxliaul 7 PUET
4
Boiler ID: Trap ‘g Circle One) Tect 2
N4 AT COMPER T
] Unspiked Spiked At: 25ng QA/QC Signature (Trsp Maker)
Certified Accuracy + 10%, Traceable to NIST
.- S-263 .

Lot Number: > QA/QC Signature (spiker) _—
Splke Date: 412412014 Sp]'ke Time: 1600 DHigh Flow (JCoil Pre-filter (240 mm

. . . [Istatic Pre-filter [1AGS (0300 mm
Estimated Hg in Section 1: ng ClFtutty Pre-fiter (X185 mm T
Sampled By: Type of Trap: 30B
Test Start Leak Check Test End Leak Check
(Date/Time) Pass/Fail (Date/Time) Pass/Fail

Date Time Duct Temp Sorbent Trap Flow Rate Dry Gas Meter | Dry Gas Meter | Total Volume
(°F or °C) Temp {cc/min) Liters Initial Liters Final Pulled
(°F or °C)
Total/Average
Chain of Custody

Relinquished by Tech.: Date:
Received by: Date:
Relinquished by: Date:
Received for Laboratory by: Date:

Make sure all of your sampling conditions prevent moisture condensation in the trap media. Moisture condensation is 8 major cause of breakthrough and spike
loss in sorbent traps and should be prevented at all costs.

For Analysis contact us:
Ohio Lumex Co., Inc. 9263 Ravenna Road Unit A-3, Twinsburg, OH 44087 USA

Phone 330-405-0837 Fax 330-405-0847 US Toll Free: 888-876-2611

Impregnated Activated Carbon — Refer to MSDS _ .

Deivad s 94 4151755 SEEERCRIARA L
Hurst Boiler Exhaust Duct
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GAS TRAVERSE DATA

Project: /M1 44705 Ui ERSE 7y o rouwA
Location: AoRS7 BoltFR LXAIS T D€ 7

Date: /£S5 / Al Test No: // S 7aaTwtrcs Fesns Time: _ 73S = /30(
Point No. Time NO, SO, co co;, o,

[/ — (| #35=137] ©&¥.9 C.¥ /e3¢ | el |n37
T2 \w3x-p#v0| 623 2.3 1112 X ks
_3 |wvd-uv3l 502 2. /o ¥ /c.06 || 7773
-4 /ey -#Y6 55, % o. 3 (o0l | ,e.56 |77€

2 = |l55-1/57 ¥5 ( .2 /0.83 9. 68 |17
_ 7 |wsp-izee| 96,3 | S. o 9.7 deor | 127
R |ger-s2e3 . b [0 9.9 7 /0.59 (17193
¢/ |plov 1206 D35 3.5 72.5¢ /2.7 (206

- ' |j213-r215 66 o /e ! /0. 77 9.6 |1
- 2 {lue-12/8 Sl o3 =, 75 (. 7Y liig
_ % |resy-221] 33/ /G ~. /6 (2.53 |i1z2f
- o |j2221-1229 2%8.5 /9 G S /9T 122¢

gy —/|1232-123Y| Y5. ¢ 3.¥ (.98 9.85 123¥
-2 |/235- 1237 972 | G| fo e 3 9.9¢ |1¢37
-7 ir235-712%¢ 46 © 3.1 $%.c2 r2.se /2¥¢
- |1 2ys-l2y3 Yo.S o.7 7.27 | (3.¢v3 iz¥3
<~ /|r288-725t] 31.8 3.5 7.9Y% /3. e |7252
_ 2 |/L52-s255] 36,3 3.2 .22 (2,05 |125°
- 1 |y2se 1255 3.5 3.9 £ <2 (2.55 |l/z2s8@
_ | 2591304 32. 7 3.6 5.5 | (2.15 |i3°!
Data Taken By: _/2 7 / JHE

Project No. M144705 DS-031 Gas Traverse Data

Hurst Boiler Exh
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Project Number:

Client:

Test Location:

PART 60 GASEOUS FIELD DATA SHEET

M/YY 705

UM VERS TV <~ 78 wA

HORS T LB0rt £R LAHAVS

Date:

Operator:
7 »ocs Fuel Factor:

/& /ey

AN Tl AR

PIZYo

Time Reference Method Data <o 2%, Volumetric Flow Data
Test | Start End | NOxppm | COppm | O,% | Fimre-| sctfh, RM Data scfh, CEM Data
7 /735 [/3cr | %58 | 3.0 |/.23 |?.3¢6
21225 /748 | ¥2.5 | 5.7 | /07796
311573
Calibration Corrected RM Data Cdl%e CEM Data
Test | NOx ppm | CO ppm | O,% |NOx Ibs/MMBtu{-NSxppm | CO ppm | O; % | NOy lbs/MMBtu
/| ¥45.831 3.0 | «#2 7. 3
g, 4291 5,9 /2 7. &

Project No. M144705
Hurst Boiler Exhaust Duct
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Volumetric Flow Rate Determination Field Data Sheet

Project Number: MUY 05 Date: - &- 14
Client: Vo, Towa /Ookdae TestNumber: () Pre-]
Test Location: Bucst Dover EXDavst Duct Start Time: —-1 V0
Source Condition: N otmaol End Time: T
Test Engineer: MG Test Tech: J WK

Duct Diameter 4.218 ft
Flue Area 19,250 _ft?

Upstream Disturbance, Diameters
Downstream Disturbance, Diameters ______
Pitot ID 0Q]_ Pitot Coefficient (Cp) LBUO

Porttength (o _ "
Pea29.7 "Hg Co,% 43 Wet Bulb Temp _— Leak Checks
Static~, ] "H.0 0,% W1 Dry Bulb Temp 61,8 Pre
Static "Hg N, % Bus 100 Post Vg 3.1
P, "Hg Meter No.CM \§
Pori-Point AP | Temp. JaP Null Point | Port-Point |~ AP Temp. | /AP Null Point
‘ # °F Angle, # °F Angle,
Degrees Degrees
1- | 02 310 4- | 0N {370
2 02 X710 2 0% 1369
> 07 (369 3 07 15619
Y L0l |¥GE Y 03 367
5 O 36 5 | .ov [3LY
=
2- | 02 [T 5-1 N1 N0
2 02 17370 1 L0 | hhe
3 02 %10 b) NAY 168
Y oL 1367 Y (Lot (Dbl
5 02 16D 5 FYEEY'Y)
- LOY (211
2 o4 (W]
D O VD
Y 02 168 |
5 02 156Y
Average
44 x CO,% + .32 x O,% + .28 x Nx% = (Md)
( Md 1-Bws) + (18 x Bws) = (Ms)
8549 x ___ x .| ( s °R_ . JAP = __ f/sec (Vs)
___Ms x _ Ps
Vs x Flue Area x 60 = acfm
17.647 x acimx — 25 = scfmx60= ___ scfh
Ts °R
E{rojed No. M144705 DS-004 Method 2 Pitot Sheet
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Volumetric Flow Rate Determination Field Data Sheet

Project Number: MY 05 Date: 11-5-1Y
Client: Vo, To: a Test Number: Dost-1 / Pr
Test Location: Wesk Boes ExNavst Duct Start Time: 1% 0o
Source Condition: N ormnal End Time: 13017
Test Engineer: SMCG Test Tech: THW
Duct Diameter 4. 213 ft Upstream Disturbance, Diameters
Flue Area 1Y '2.5C f? Downstream Disturbance, Diameters
Portlength (o ° Pitot ID_O91 _ Pitot Coefficient (Cp) , B4 O
Ppa 29.71 "Hg CO.% > Wet Bulb Temp Leak Check
Staticr, ] “H,0 0,% M\.2 Dry Bulb Temp 2&7.0b Pre 03,
Static "Hg N, % Bus Post /5 5.8
P “Hg Meter No. C MG
Port-Point AP | Temp. JaP Null Point | Port-Point AP Temp. | /ap Null Point
# °F Angle, # °F Angle,
1 Degrees Degrees
1- 3 02 |2368 Y- 03 |68
2 | .02 369 1 .03 (370
3 .01 (367 3 1,02 (369
Y N Y R% “ 02 (X68
-1 | .0% (269 5-1 0 168
2z 02 1369 2 02 (2069
3 .02 1368 3102 (369
S 02 | ¥ 5 O [3bY
3 - \ » O L‘ ’57 0
T O 5T
3 1,03 | 369
v | .01 [%¢R
5 | 03 3kS
Average
44 x CO% +.32x 0% + 28 X No% = (Md)
( Md x 1-Bws)+(18x______ Bws)=____ (Ms)
8549 x __Cp "\/ ( R S VR
- _ Ms x__ Ps
Vs x . Flue Areax 60 = acfm
17.647 x acfmx L5 _ = scfmx 60 = scfh
Ts °R
Project No. M144705
Hurst Boiler Exhaust Duct 107 of 164 DS-001 i¢eitogtamiteyfheet



Volumetric Flow Rate Determination Field Data Sheet

Project Number: MILYT 05 Date: 11-5-14

Client: Vo Tows /Ookdae TestNumber: (3 Post-2 / Pre-%
Test Location: Norst Boee ExNaver Dudl Start Time: 1570 |

Source Condition: N otmal End Time: |8:1%

Test Engineer: S Test Tech: T4 K

Upstream Disturbance, Diameters

Duct Diameter 4.238 ft
Flue Area 19,250 ft*

Downstream Disturbance, Diameters
Pitot ID_QA 1 Pitot Coefficient (C,) 840

Portlength (o *

Prar 29, 7"Hg Co,% 9.b Wet Bulb Temp Leak 3hecks
Static_~.1 "H,0 0.% 112 Dry Bulb Temp . Pre PV
Static "Hg N, % B.s JA0Y4 Post &o !
P, "Hg Meter No.CM 19
Port-Point AP Temp. Jar Null Point | Port-Point | = AP Temp. | /ap Null Point
# °F Angle, # °F Angle, |
] Degrees Degrees
1= , 02 1315 Y~ 03 101
2 .02 [R7Y @ | .oy [31)
3 NeRRYD 3 02 0
M .01 (370 ¥ | .02 (3L
S et v6Y s | .01 [3%l
2-1 1,03 [2373 L I s
1 RO R 7 .02 3710
R .02 |31l I3 , 02 34
Y EEY .01 ke
N ERY ¢ 1.0 144
30 .04 1174
1 O [572
3 L0737
9 02 [0
S [ ,021367
Average
A4 x CO% +.32%x 0,% + .28 x N.% = (Md)
__ Md x 1-Bws)+ (18x____ Bws)=___ __ (Ms)
8549 x __ Cp x\/(—-— Js °R . /AP = ___ fi/sec (Vs)
- Ms x ___Ps
Vs x . Flue Areax 60 = acfm
17.647 x acfmx 15 = scfm x 60 = scfh
Ts°R
Project No. M144705 DS-001 Method 2 Pitot Sheet
108 of 164 © Mostardi Platt
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MOISTURE FIELD DATA SHEET

Project Name/Number: L) thwecs ay Towa / Ou¥d Q\Q./ MHYI05

Date:

N-6-1Y

Source Condition: N\ o{onz\

Test Location: _Ru(st Boites  Bxhaust ot
Test Method: Meter ID: €M 1Y Pre-Calibration Date:
Meter aH: __ 1,812 Meter Y:__1LOO Test Engineer: _SMCG
Test (Run) No. _ (1) Baromelric Pressure (Prar) 24, in. Hg Gas Sample Analysis
Static Pressure; _~ | Stack Temperature:_ 26T, R {From Method Test Data) 9.3 %00, 12 %0,
Meter Volume Meter Meter Meter Impinger Meter
Clock Time m) Gage Inlet Outlet Outlet Vacuum
@ix L Pressure Temp. Temp. Temp “Hg Condensate Silica Gel or Train
24 hour (Civett One) {aH) {tm) {tm) °F =2licn Ll Ul el
in. H.0 °F °F
W35 29.14 1.5 15 1Y s | 1.0 | 1991 / mis (Vi)  ZS3 .1 grams (W)
190 [92.879 T 3 [ 55 1.0 '. '
: -1928 49 / mis (Vi) -831.2 grams (W)
1145 96,009 75 171% 59 | )
1 } 50 100‘552 T (0 j 5 (D 0 7' 0 = 27 mis galned = 1S. l grams gained
11.68 NOM.10b 18 a5 h |
12,60 [i01.858 I el |.D
1205 [W.629 80 1 2 1720
li%l’% } : %?3802 Eg 7_)[{" g% :’1' g Average Meter Temperature: 6.5 f)
‘.2",10 ‘,22'. 8%! g 8 \ = é (o 3 A : 0 (average of both inlet and outlet it applicabie)
00
@wsS A
;I;‘oftta:”l (\/\/or:"\)= ?:"5.’1 (97 &L;)Szlri( ttgt;; volume collected in Lilers by 0.035315 10
Comments: Pre-Test Leak Check: Post-Test Leak Check:

00 @ 15 He 00 e lé "Hg

Im Baromelric Pressure (Pear) _ 2.1 in. Hg Gas Sample Analysis
Static Pressure: __—~ « ] Stack Temperature: 3‘01 -Q {From Method Test Data) 9 13 %CO; ﬂ 2 __%0g
Meter Volume Meter Meter Meter Impinger Meter
Clock Time m) Gage inlet Outiet Outlet Vacuum
rL Pressure Temp. Temp. Temp “Hag
24 hour (Circle One) (AH)in. (tm) (tm) °F Condensate Silica Gel or Train
H,0 °F °F
}% %(5) %% quéz L5 ZILSI :’7 2 ,:‘ L? L? 8 20 844/ /_mis(v) 8633 _grams (W)
12235 [20.927 75 195 |45 | 9.0 | -9808  / mis(v) -8S6.8 grams(W)
12,40 | 3M.691 16 48 4.0 = 94 Y misgained =_1.5 grams gained
12.49 128443 7 R Yo [ Y.0
12.50 142,190 a8 175 4 9.0
13:5¢ 143,93k | | 99 (95 |49 (9.0
M 00 | 49.63Y 20 15 49 "'f'ﬁ Average Meter Temperature: 1(p.1 O
‘Li' \ s 6‘3-“"\ 1 8 O 15 50 AL O (average of both inlet 2nd outlet if applicable)
910 51,188 | —— 1 &0 [15 5] |40
Y
WS 10
j ected in Liters by 0.035315 10
;o;:ls\(lsll; )= A0y blo 2/!01::32:'){ :gtfalg volume collected in Lit Y
Commenis: Pre-Test Leak Check: Post-Test Leak Check:

0d @ M Hg| 00 @ Mo H

Project No. M144705

Hurst Boiler Exhaust Duct
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Project Name/Number:

WS By T Q/OQY\OG\\Q/M\'-\‘HOB
BWugst %_Eio;iu ‘-E‘i Eti:::i Tuc ’ Source Condition: N ofoa)
Pre-Calibration Date:

MOISTURE FIELD DATA SHEET

Date: )1-5-i4

Test Location: 3
Test Method: __ 4 Meter ID: _C M9
Meter AH: _ ). 5172 MeterY: _1.60D1 Tes! Engineer: SNEG
Test (Run) No. §S ) Baromeinc Pressure (Pem) 2.9 1 in. Hg Gas Sampte Analysis
Static Pressure: __ =~ + \ Stack Temperature: 37 0.0 (From Method Test Data) 3.l %CO, 1.2 %03
Meler Volume Meter Meter Meter Impinger Meter
Clock Time @m)L Gage Inlet Outiet Outlet Vacuum
or Pressure Temp. Temp. Temp "H il §
24 hour (Crfie One) b il i i ] Condensate Silica Gel or Train
in. H20 °F °F
'5‘ ]3 58'0‘37 “ g ._IL‘ -’L‘ 58 qls 20357/ / mis (V!) 8%.3 rams (W,)
1518 [ 6).798 15 |4 53 | MS fase 1 misv)  -2492 ggrams w |
1522 | 65349 95 |14 sy | 4. : ' il
(528 9,303 T 5 3y 4.4 =70.2 _mis gained = ™.7] __grams gained
1633 [713.080 7] 7S SH 4.9
1928 | 76.811 18 1735 55 1 Y.¢
rsw\%% £0.542 79 15 5% | Y
1£. 4,208 N a5 2 Y49
- - 159
XS MSZ e T8 3 G .S Averaqge MeterTemggrature 5
\ <, S R T 8 1 . = Ci j S S(L L\ i 5 (average of both inlet and outlet if applicable)
o0
Qws )
Total Vol. Multiply total volume collected in Liters by 0.035315 to
in ft3 (Vm)= rb%--’ 7", convert to ft*
Comments: Pre-Test Leak Check: Post-Test Leak Check: :
Hg | .00 @ 1 Hg
Test {Run) No. Barometric Pressure (Pus:) __in.Hg Gas Sample Analysis 1:
Stalic Pressure: Stack Temperature: {From Method Test Data) %CO; %0z f
Meter Volume Meter Meter Meter Impinger Meter
Clock Time (Vm) Gage Inlet Outlet Oullet Vacuum
fidort Pressure Temp. Temp. Temp “Hg
24 hour (Circle One) (aH) in. {tm) () °F Condensate Silica Gel or Train
H;0 °F °F
/ / mis (Vi) grams (Wr)
- / / mis (V) - grams (Ws)
= mis gained = grams gained |
Average Meter Temperature: ‘
(average of both inlet and outiet if applicable)
Total Vol. Multiply total volume collected in Liters by 0.035315to “
in £t (Vin)= convet 1o f*
Comments: Pre-Tesl Leak Check: Posl-Test Leak Check:
o |

S “Hg

Project No. M144705
Hurst Boiler Exhaust Duct
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IMPINGER WEIGHT SHEET

PLANT: (SANCERSI Ty e~ fowA

UNIT NO: VRS 7 A00CEZ

LOCATION: A2 KAHASST puc7

DATE: /t,/ N / Yy

TEST NO: /

METHOD: q

WEIGHED/MEASURED BY:_ /) 7_

BALANCE ID: S/ 9~ ¢ d

FINAL WEIGHT || INITIAL WEIGHT || _IMPINGER IMPINGER
Circle One: | MLS/GRAMS | | MLS]GRAMS | _oan _| conrents
lMIélNGE_R1 75% 3 : | '7(0 3 : . | J/ /./z 3
IMPINGER 2 | _ 70 % . 7(5 ‘ 7 ._ - ._ ' -‘-'_ ﬂ/ //LO
IM?INGERQ{ 32 7 "02 ¢ 1 . | /50“#’(
IMPINGE.R‘4 8'5 3 / .  53 7.2 [ /57 7 S/L/(%‘} |
IMPINGER 5
R D R Z S EAREEST : =
IMPINGER 6 3
|MP|N_GE_R7_
IMPINGER 8 5
meincers  / F 9/ 3 /728.6 2.7
FINAL TOTAL INITIAL TOTAL _ TOTAL IMPINGER GAIN
SILICA 53 8_37:2 /5. 7
FINAL TOTAL INITIAL TOTAL _ TOTAL SILICA GAIN
Project No. M144705 DS-005A Impinger Weight Sheet

Hurst Boiler Exhaust Duct 111 of 164 © Mostardi Platt



IMPINGER WEIGHT SHEET

PLANT: OAICERS ) TF oF [ows /A

UNITNO: A UAS 7 B0 rCE”

LOCATION: /& XA AuS 7 vl 7

DATE: //',/ Sy /ry

TESTNO:__ &

METHOD: C/

WEIGHED/MEASURED BY: /)7

BALANCE ID: S7a =7 O

i FINAL WEIGHT INITIAL WEIGHT | IMPINGER___ | - IMPINGER
croeons, | wsicums | | wsicuws 1o 1| cowrsvrs
wengess | 757.2 T[] 6725 [ Tors20
IMPINGER 2_ 67_7'/ | eSO I ﬁ///ad_
wncens[ &5/ T 6eas TL  Tlgave

wpineer4 | 86 3.3 | 5’5’5’-—8 & sre/c4

IMPINGER 5

IMPINGER 6

IMBINCERZ - DS

IMPINGER 8

MPINGERS 0S5 7. ¥ 243/ 780.9 9.
FINAL TOTAL INITIAL TOTAL _ TOTAL IMPINGER GAIN
SILICA Je2.3 $55. & /S

FINAL TOTAL INITIAL TOTAL _ TOTAL SILICA GAIN

Project No. M144705 DS-005A Impinger Weight Sheet
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IMPINGER WEIGHT SHEET
PLANT: (N UERSITY O~ [9WA
uNITNo: /ACA2S 7 /B0 EA
LOCATION: & XA AUS 7 27

DATE: ///S—'//‘/

TEST NO: 3
7

WEIGHED/MEASURED BY: /7 7

METHOD:

BALANCE ID;__ 2/ O~/ O
FINAL WEIGHT | | INITIAL WEIGHT || __IMPINGER IMPINGER
Circle One: | MLS / GRAMS | ; _MLS | GRAMS __GAIN | CONTENTS
IMPINGER 1 ?// Y || 757 3 | : L/ ﬁzé’
IMPINGER 2 7/ 5 }_ 3 : 1 70 Y3 " | ,ﬂ/ 6/ zo
wencens|_so5.s [ seer geart
IMPINGER 4 | _ 8567 | ._87.?'.2' Sf’C/C/—}
IMPINGER 5 | ] _
lhﬁnP'lNG:ER.S
wemoenz |
IMPIN(';ER 8 j 1
MPINGERs 2035, 2 /765 7o T
FINAL TOTAL INITIAL TOTAL _ TOTAL TMPINGER GAIN
SILICA ¥S6-/ JY7 L 7.7
FINAL TOTAL INTIAL TOTAL ~ TOTAL SILICA GAIN
Project No. M144705 DS-005A impinger Weight Sheet
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Appendix H - Calibration Data
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MOSTARDI PLATT

Procedures for Calibration

Dry Gas Meters
The test meters are calibrated according to Method 5, Section 5.3 and “Procedures for

Calibrating and Using Dry Gas Volume Meters as Calibration Standards” by P.R. Westlin
and R.T. Shigehara, March 10, 1978.

Analytical Balance

The accuracy of the analytical balance is checked with Class S, Stainless Steel Type 303
weights manufactured by F. Hopken and Son, Jersey City, New Jersey.

Temperature Sensing Devices

The potentiometer and thermocouples are calibrated utilizing a NBS traceable millivolt
source.

Nozzles

The nozzles are measured according to Method 5, Section 5.1.
Pitot Tubes

The pitot tubes used during this test program are fabricated according to the
specification described and illustrated in the Code of Federal Regulations, Title 40, Part
60, Appendix A, Methods 1 through 5 as published in the Federal Register, Volume 42,
No. 160; hereafter referred to by the appropriate method number. The pitot tubes comply
with the alignment specifications in Method 2, Section 4; and the pitot tube assemblies
are in compliance with specifications in the same section.

Project No. M144705
Hurst Boiler Exhaust Duct 115 of 164 © Mostardi Platt



Dry Gas Meter/Control Module Calibration Diagram

Temperature Sensors

Dry Gas Meter

Temperature Display

Ty

Stack
Temperature
Calibrator

Orifice Incline
Gauge

Temperature Sensor

e /———~

Project No. M144705
Hurst Boiler Exhaust Duct

—>
A

Air-Tight
Pump

116 of 164

sl e aas
WH E

-
S

———

Air Inlet

Standard
Dry Gas Meter

© Mostardi Platt

——

e,

(——



WY 20:0) ‘pIDZ/S/LL YO P

€40 afed

SIXpi-22-04 SN-092-0X

20 G-+ I atieJsAg ay} woly San|eA [BNpIApUL ;0 BIUBIS|C) O quidacoe Jaaw sef Aip 8y} o)

Jojal UoneqiEa sy Jo Buipeals ay; Jo oned oY) ‘A Joioe uojeiqye) Jod ..Ecz_

A lojoe4 uofjeiqied 19)a|N dbeiaAy

i

210" T
| €80 [ [ cooo- | 800}k | 8742 | 0167z | 0.5/¢ | 6888l ZE8C 16£8¢ | 84202 0008 [Bavfeiol
6888l | 2sccosg | lee89Z §LLL'LE 000 |teutd
6888l | SOPpELC 0 vor 6l 000 lepiul - € uny
[ 96} | [ o000 [ 6l07L | #848S | 91285 | L0545 | 119’8l 19'65 9/1'65 0z 000€  |Bavieion
689'8L | SOpesZ | 921°8S | 95602 00'0g  |leuld
cee'sl | 8LvioE 0 y¥y6) 000 Jep)yl - 2 uny
[ zoe | [ zo00- ]| ti0V | 28vSii | 99961} | LlSZvil | 68508} vl 91024l | Llo8l je'ge  |Bavnejol
€CE'gy | 8E'P/9Z | SL0°LLL | PEY6E Lg'ge  |leud
g/.41 | 869852 0 8LL L) 000 legjul - | uny
wys Sl Pis | sianmpis | selpis | siuips Do BET sia) D uw
“'o) (AV) (A) (AV) (W () (Eekp) (Pixkep) (PElop) &) *A) ()] (@)
r— tonepea | feidsid NDQ | uUoleudeA lenjul 101810 FETET] 35 [euld 48 e dwayt ETTHIGTY Kedsia dwol pasde|g
BLIWERS) BWWes 159} 19M seg g | Jazjeiol Jazlejol [5:15] -1:25]) Jazyejoy seo
pajaeLad BUILIEE J22N daziejol Joz||eol SaWN|OA pazZijplepue}s 1919\ 1S9 9 izl ses Ag ) uny
sjnsay ¥leQ uoleIqIes
BH EE_ 8£520 882 _ (ad) alnssald oujawoleg GS00'L  {4oioed [BD WIM
PL-190"L2 [=1ea uonEIgUED HIAY UBS(UYISL UOJIEIGIIED 1 8B0¥ES) | Qi Wi
suolipueg uouRIqlEY
QONIr |spoly Aeds|g dway £Z1L04 {jeu|d) J0)9e4 3jEIG JARYEIOL
NOI1 @3N |apoy Joz||e10L 0000 + {ien)u1) 0308 8|eVG J8Z)|EIOL 5z)S | 1apoiy 16181y sED
004-001L6-5A3H |8pOlN J3podu3] v SN Jaquny J33aW seo g 09Z-DX | 18poy ojosu0D
UO[JEWIoM] J3J8W
NOILLYYEITYD ¥313W

STX"$T-LZ~-0T SW-09Z-DX

© Mostardi Platt

117 of 164

Project No. M144705
Hurst Boiler Exhaust Duct



‘e

AV 20°LL PL0IEZ/L Yo pajuld

o

——

=
o
o
=
[u]
b7
[o]
=
©
Z0 D-+ S! ABRJVAR By} WOJ) SBNJEA [BNPIAIPU) JO 83UB.210} pjquidosor Jojow seb Ap 8y} 0] J01oW UONELGIED 84} 10 Buipeo 8} JO 0B 8U} 'A 0108 UORBITIED JO-4 ”Boz\_
186°0 _ A 401084 uoneiqglie) 198N mmm._m><
L86°0
[ eg0 | [ Seoo- | es6o | ¥9952 [ sepge | svaee 8,202 /8182 gge iz | 8L.2C 000E  |DAviEioL
9GS 0C LE1°Z962 988'4C 8.2 ¢2C 000t 1eui3
0c G6°SE6E 4] 812¢2 000 {ElU] - € Uny
(T 8Ll | [ 200 | 6660 | l06ES | eyzes ZG6'ES ¢2L6l L1'6S 988'GS | SvpeLE zZ'0¢ Bayjiejol
02 G6 5E62 988°'6G 8/L°€C Z20E leuld
b6l #8°0882 0 e 00°0 leplug - z uny
[ toe | [ ezoo | o0w0L [ 2609kt [ 96verl | G66'vLl | 59916} 178LL 18L8LL | WILLE 00'8€ _ |bAV/IEIOL
fad A1 ¥8 0882 182°8LL [N Y4 00'ge leuid m
688'81 LE EOLT 0 LLL'Le 000 JElY] - | und 5
wys sJay) pis syl pIs s1aY) pis sio) pis Dy sJay| FIE ] O uw ©
D) (Av) (N {AV) N [ (hup) (Fip) (A) 9 (*A) () (@) A
EIMO)S uopepen | Keidsig Woa UO[EMEA leniuj J3130 dayen 45 Ivuid 35 [enu dwal ENTIET Kejdsiq dwa} posde[3
painatieg eWWED JAIBIW BUIWED pmwes | jsaliom | sepfa | Jsziejol | 1SmIRIOL seg seg sazieeL sen
Jazjeyol JazineolL Satun|oA pPaz|plepuess 1)1\ 1501 19M Jael ses Ad awg Uy
s1nsay BjEQ LapRIQ|ED
Bn ww seeecoges | (aq) 3Ins58.d D1I}AWOIEG GS00'L  [4o30ed 1BD WLM
#1900-L2 | aveq uoprsnied HINY uEIoIuYo8 S, UOlRIGIED LBBOVES) [di WLM
sUoIpUCY UONELQIED
OON3Ar jspow Ae|dsig dwai 0.86'0 {leutd) 101084 8|eag JazZ||EJOL
NOI1 a3y |3poip 9Z{1B10 L 0000'} (1ei31U)) 401284 8]E2S JaziejaL SIS [OpOLN JOIOY 58S
003-0016-S03H [9poiN Japooug g SN laquinp 1933N ses Ag 09Z2-0X ||apow ajosuo)

LoRULIOJU| J91a

NOILYYHEITYD H313IW

STX"%T-LZ-0T SW-097-2X

Project No. M144705
Hurst Boiler Exhaust Duct



Stack Temperature Sensor Calibration

Meter Box # : M5 Name : AMH

Ambient Temperature : 64 °F Date : October 27, 2014

Calibrator Model # : CL23A
Serial #: T-249465

Date Of Certification : August 7, 2012

Primary Standards Directly Traceable National Institute of Standards and Technology (NIST)

Reference Test
Source Thermometer Temperature
Temperature (°F) Temperature (° F) Difference %
0 1 0.2
250 251 0.1
600 600 0.0
1200 1201 0.1

(Ref. Temp.. °F + 460) - (Test Therm. Temp.. °F + 460)
Ref. Temp., °F + 460

*100<=15%
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Stack Temperature Sensor Calibration

Meter Box #: M5 Name: SVD

Ambient Temperature : 61 °F Date : November 7, 2014

Calibrator Model # : CL23A
Serial # : T-249465

Date Of Certification : August 7, 2012

Primary Standards Directly Traceable National Institute of Standards and Technology (NIST)

Reference Test
Source Thermometer Temperature
Temperature (°F) Temperature (° F) Difference %
0 1 0.2
250 251 0.1
600 599 0.1
1200 1201 0.1

(Ref. Temp.. °F + 460) - (Test Therm. Temp.. °F + 460) , 100 <= 1.5 %
Ref. Temp., °F + 460
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Stack Temperature Sensor Calibration

Meter Box # : CM19 Name :
Ambient Temperature : 63 °F Date :
Calibrator Model #: CL23A

Serial # : 7-249465

Date Of Ceriification :  August 7, 2012

KJC

October 29, 2014

Primary Standards Directly Traceable National Institute of Standards and Technology (NIST)

Reference Test
Source Thermometer Temperature
Temperature (° F) Temperature (° F) Difference %
0 1 0.2
250 247 0.4
600 596 0.4
1200 1198 0.1

(Ref. Temp.. °F + 460) - (Test Therm. Temp.. °F + 460) , ;05 <=150

Ref. Temp., °F + 460
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Stack Temperature Sensor Calibration

Meter Box #: CM19 Name :
Ambient Temperature : 60 °F Date :
Calibrator Model # : CL23A

Serial #: T-249465

Date Of Certification :  August 7, 2012

SVD

November 5, 2014

Primary Standards Directly Traceable National Institute of Standards and Technology (NIST)

Reference Test
Source Thermometer Temperature
Temperature (° F) Temperature (° F) Difference %
0 -2 0.4
250 247 0.4
600 596 0.4
1200 1198 0.1

(Ref. Temp.. °F + 460) - (Test Therm. Temp.. °F +460) 4 140 <=1 59

Ref. Temp., °F + 460
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S TYPE PITOT TUBE INSPECTION WORKSHEET

Pitot Tube No: 91

Type of Probe: (circle one) M2

Ms  M17

Date:

10/13/2014

Probe Length: 4 ft

HDTE:

LON(‘:ITUDINALD‘___ 73.05 <R <1.50 O
TUEE AXIS T 1
fo i ¢ PE g-. PA + I’E
Q.48 CM 4D, 50.95 cw B SIUE PLANE
(3/16 N} (3/8 IND
e ¥ -
...'!"......R.té_.:'/‘....A. See il
FACE
URENING
PLANES
Pitot tube assembly level? X __yes no
Pitot tube openings damaged? yes (explain below) X ho
a;= 1.5 °(<10%, a,= 35 °(<10% z=Asing =
by = 1 °(<5%, by= 4 °(<5%) w=Asing=
= 2 °, 8= 15 A= 0973 (in) Pa= 0487 (in).
Calibration required? yes X no
Project No. M144705
Hurst Boiler Exhaust Duct 127 of 164

Inspectors Name:

Pg=

TFN

0.034 (in.); (<0.125 in.)
0.025 (in.); (<0.03125 in.)

0.487 (in.), Dy= 0.375 (in)

© Mostardi Platt



§ TYPE PITOT TUBE INSPECTION WORKSHEET

Pitot Tube No: 170 Date: 10/13/2014 Inspector's Name: TFN

Type of Probe: (circle one) M2 M5 M17 Probe Length: 4 f

- —; —
A e A N
2 —— —“—-\ 3 - L] _..
e Y - i B
A-SIDE_PLANG . B W
I s h— o . : NOTE: S
vongrupiaLy % L 7.5 Gepy <1.50 O }
TUBL. AXIS ) B < |
¢ e e \ ps i ) P, = Fg
R P
0.4B Cm <0, 0.05 oM BIOE FLAND
(2/16 INJ (X/8 W)
TRAMEVEREE _ :
L3 P TUBL AXiS i
R S 1 A *
£ 5
TRANIVERS PR, 4 B L
Juee gxs . : Ao v W
e b ®
Pitot tube assembly level? X _yes no
Pitot tube openings damaged? yes (explain below) X no
a,= 2 °(<10%, a,= 15 (<109 z=Asing= 0.020 (in.); (<0.125 in.)
by = 2 °(<5%), by = 15 (<59 w=Asing= 0.020 (in.); (<0.03125 in.)
= 1, 0= 1 °A= 1.144 (in.) Pa= 0572 (in.).Pg= 0.572 (in.), D= 0.375 (in.)
Calibration required? yes X no

Project No. M144705
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Nozzle Calibration

Date: 5/30/2012 Nozzle ID No.: SG2
Analyst: RICHS
i
/’/ : \\\l 2.
AN 0.551
\\ I //" \
N3
] A ’ 0.551
D 7 .. /
|\\<// ! \ / !
e o —}_ By 4 i
0.552
; 0.550
T — T Average
l i
L 0 - 0.551
e o // //'
/ i///f/: ?{///é/////
/// 7/94/’9/ ////l
7 co // /,!
-
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WEIGHING SALES-SERVICE-RENTALS PHONE

SOLUTIONS 3310-14 N. HARLEM AVENUE 773-836-2800
InC CHICAGO, IL 60634 FAX
. 773-836-2891
CALIBRATION REPORT
Company Name//0S 7and i FLATT Model# £ 0E r
Date Jeprensin Y, 2ots Serial/ID # & E%5 1/ 2/2572.3%
Location LA Manufacturer OH "f 7B
WeightSet# £ 557 Tolerance L 0. 050
Capacity 62 5 Before Cal.: After Cal.:
Readability Oilny
Weight # 1 &, (19 0.0/ 5 A 0. 000/ 4
Weight # 2 [y [- 6000 [, 000y ¢
Weight # 3 [0y /0. 000[ 4 . lp.e0604
Weight # 4 Loy 20,0001 ¢ 20, 20004
Weight # 5 ;9/0 9 50. 000]7 50, 00405
Accept Reject
Linearity _\4 R
Cornerload ___\_/__/ o
Repeatability ___‘oé e
Hysteresis ‘/

Comments Cleaned and adjusted calibration to N.LS.T. s ecifications.

— iy

Z es

it Mﬂ// W

U TecZnician /03\ WEIGHING
LTE

SOLUTIONS
State.Of IL Registration

Project No. M144705
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- Purchase Order #:
.~ Client:
Address:

-City & State:

Date Received:
Date Calibrated:
Temperature Range!
Pressure Range;

Relative Humidity Range:

" Air Density:
Traceable Report #:
NIST.Certificate #:
Tested By:

- Procedure:

Contractor Req Recall Date:
Primary Standard Calibratlon Date:
Description of Weights:

Although there are two NIST numbers,

one or both may apply.

'-Cb'ﬁtractor: e

0211111, 10121109

. Wh‘igh_fﬂﬁ Solutions Inc
POBORYS . o T, i, 5
River Grove, IL 60171-0085 -

VT e

Chicago, IL 60634
19 0CT 2012

24 OCT 2012
21.411021.72°C
727.310727.6 mmHg
441046 %

1.1406 1o 1.1419 mafem®
1927133

601/280058-10, 622127878510

12

Modified Substitution (WI05:0023)

2 Years

‘Weighing Solutions Inc . -
3310 N Harlem Ave

Due: 0214115, 10/21/13

100 g. Polished Weight, 50 g fo 5 kg Satin Finlsh Weights & 5-10 kg

Weights, ASTM Class *2", Set SIN 5661

Gawed | w

F s R

0

£
&%
f P

Satin Finish Grip Handle

Conventional Mass Corr. Unc. - Standard Set Used Assumed -
Nominal As Found As Left K=2 Tol, Balance Calibrated/due Density
Value (ma) {mg) (mg) {mg) Used MM-DD-YY/MM-DD-YY  {g/em’)
50 g -0.118 -0.118 0.026 0.25 1183Q K594Q 08-10-12/11-09-12 7.85
100 g -0.143 -0.143 0.045 0.50  1183Q  K594Q - 08-10-12/11-08-12 7.84
100 g -0.221 -0.221 0.049 050 1183Q  K594Q 08-10-12/11-08-12 8.00
200 g -0.020 -0.020 0.059 1.0 619Q K594Q 08-10-12/11-09-12 7.84
300 g -1.257 +1.257 0.086 1.5 619Q K594Q 08-10-12/11-08-12 7.84
400 g -1.326 ~-1.326 0.098 15 6£19Q K594Q 08-10-12/11-08-12 7.84
1 kg -0.57 -0.57 0.14 5.0 619Q  K594Q 08-10-12/11-08-12 7.54
1 kg 0.90 0.90 014 5.0 8190  K594Q 08-10-12/11-09-12 7.85
3 kg -5.83 -5.83 0.81 15 975Q  K594Q 08-10-12/11-09-12 7.84
5000 g -0.8. -0.8 11 25 Q75Q K594Q 08-10-12/11-09-12 7.84
10 kg 121 121 1.8 50 9075Q KS594Q 08-10-12/11-08-12 7.84
10 kg 16.1 16.1 1.8 _50 075Q  K594Q 08-10-12/11-09-12 7.84
Chc-ck with your Iocal state agency for Corification ol wmpﬁm on .I.ogat-mr-trade iterns.
Prepared By
RICE L. i OCT 2012

WEIGHING S5YSTEMS

D30 West Coleman Strest » Rice Lake, Wi 54868 = LUSA

REGISTERED

TEL: 715-234-8171 « FAX: 715-234-6967 3
This report is not 1o be used 1o claim product endorsement by Rice Lake Weighing Syslems of any agency of the U.B. Government,

Project No TNFI&¥ro5™ shall not Be reproduced, excepl in fut, without the written approval of Rice
Hurst Boiler Exhaust Duct o S e -

Page 1'of 1 Page

131 of 164

Dan Demers Mébuingis‘t

Lake Weighing Systems” Metrology Laboratory.

i el el
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e AT
Contractor:

Purchase Order #:
Client:
Address:

City & State:

Date Recelved:

Date Callbrated:
Temperature Range:
Pressure Range:

Relative Humidity Range:
Air Density:

Traceable Report #:

NIST Certificate #:

Tested By:

Precedure:

Contractor Req Recall Date:
Primary Standard Calibration Date:
Description of Weights:

Aithough there are'twa NIST nurnbers,
one or both may apply.

 Weighing 'Solutio__ns‘-l'nc-:._-__'.‘_

“POBoxSS ¢ ;

1268

3310 N Harlem Ave

Chicago, IL 60634
190CT 2012 - L
23 OCT 2012 to 24 OCT 2012
24.001021.78°C -

725.6 10 727.5 mmHg

431049 % :
11381 to 1.1436 malem®
1927133A

881/280058-10, 822/1278785-10 -
12 :

Modified Substitution (Wi05-0023)

2 Years
021141, 10121108

Weighing Solutions Inc

&

Due:  02/11/15, 10/2113
1 mg 16100 g Palished Ki, ASTM Class "1%, S/N E559

{{{C CERTIFICATE,

Mw&gﬁm &
wWho
7]
Vi
% i £ { :
B, i :
T
A JRE P “
; B o £
vt

o

[ PP

Indicates As Found >= Tol

Conventional Mass Corr. Unc. _ Standard Set Used ~ Assumed

Nominal As Found As Left K*’"’z ; Tol. Balance Calibrated/due Density
Value ld. (mg) {mg) {mg) . (mg) Used MM-DD-YY/MM-DD-YY  (gfcm’)
1 mg 0.0057 0.0057 0.0012 0010 - 327Q K584Q 08-10-12/11-09-12 7.95

2 mg 0.0027 0.0027 0.0013 0.010  327Q K594Q 08-10-12/11-09-12 7.95

2 mg 0.0048 0.0048 0.0013 . 0.010  327Q  K594Q 08-10-12/11-08-12 7.85

5 mg 0.0041 0.0041 - 0.0013 = 0010 - 327Q K594Q 08-10-12/11-08-12 7.95

10 mg -0.0017 -0.0017 0.0018 = 0.010 327Q K594Q 08-10-12/11-09-12 7.85
20 mg -0,0018 -0.0018 0.0016 0.010 3270 - K594Q 08-10-12111-08-12 7.95
20 mg -0.0022 -0.0022 0.0016 0.010 327Q  K584Q 08-10-12/11-09-12 7.95
50 mg 0.0068 0.0068 0.0019  0.010 327Q = K584Q 08-10-12/11-08-12 7.95
100 mg -0.0056 -0.0056 00015 - 0.010 327Q K584Q 08-10-12/11-09-12 7.95
200 mg -0.0029 -0.0028 0.0015. 0,010 327Q  K584Q 08-10-12/11-09-12 7.95
200 mg -0.0022 -0.0022 0.0015 0.010  327Q  K594Q 08-10-12/11-09-12 7.95
500 mg -0.0072 -0.0072 0_'.0018 0010 327Q K594Q 08-10-12/11-09-12 7.95
19 -0.0225 -0.0225 0.0026 - 0.034 327Q K594Q  08-10-12/11-08-12 7.95
2g 0.0134 0.0134 0.0026 = 0.03¢ 327Q  K594Q 08-10-12/11-08-12 7.85
2g 0.0179 0.0179 0.0026 0.03¢  327Q K5840Q 08-10412/11-09-12 7.95
5g 0.0052 0.0052 0.0052 0034 327Q K504Q 08-10-12/11-08-12 7.85

10 g -0.038 0.000 {_}‘012' 0.050 676Q K594Q 08-10-12/11-08-12 7.95
20 g © 0.053 0.053 0.012 0074 676Q K504Q 08-10-12/11-09-12 7.85
20 g -0.046 -0.0486 0012 0.074 - 676Q K594Q 08:10-12/11-08-12 7.95
50 g 0.034 0.034 0.026 . 012 1183Q K594_Q 08-10-12/11-08-12 7.95
100 g -0.289 0.142 &= -ﬂ,ﬂdg 025 1183Q K594Q 08-10-12/11-09-12 7.95

— e Ve v 195 SiaTe agancy Tor Carhcalon of EOMpIBNCe On 1808 10r-1ra08 Rerms.
Prepared By:

RICE LAKE | 2
WEIGHING SYSTEMS EEI!II]

AEGISTERED |

230 West Goleman Strest s Rice Lake, Wi 54668 + USA
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Registered Technician - Registration Cards

— - — s e et 7y

{OFJLLINOIS

!
Gﬁ!ﬁG GULTURE The Department of Agriculture requires that all persons |
.“'x N

selling, instatling, serviging, repairing, or reconditioning
weighing or measuring devices used in trade or 1
commerce be registered.

i
This Technician has met all of the qual ifications |
of the State of lllinols and Is currently registered with
the Hlinois Department of Agriculture in good standing.

i
I3
1
!
Bureau of Weights & Msasures '
Telephone {217) 785-8301 i

i

11.406-1122 X021-450-0030 |

—— e — [ P —————— e e B e
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CALIBRATION SUMMARY

Project Number: My Y705 Date: 1/ / 'Y
Client: UMIVERS) 77 O Lfons A Operator: PArs  Torot<
Test Location: HoRS 7 PoItlR ExHAIST I rcF Box Truck: 5
Make & Model: SERYOME S LR /vy0  SIN: Or¥ Y0 DI/ S w2
Cylinder | Cylinder
Cal Cylinder | Analyzer | Difference, | Pressure | Expiration
Type Level Cylinder ID Value Response | % of Span (psi) Date
Zero e— N ¢) ool —Qres5 | T
CO:% | Mid |rerg373y | 9.968 | 9.9% |—ov.0G| @50 |5/23/11
High |cc4wis9/2 (9.97 | (9.97 0O goo | ofy/1
Zero .o 0. ol | ~c 27 -
02 % Md |ccyssozs| .99 | (203 | ~0.08 | /750 |V 22/t
High | cc9v285 | 22.25| 22,2 0. 20 | Boo |,/ 5/2
CO,%
Post Pre Post
Run # Cha Pre Cal Cal Zero Zero Co Cm C Caas
1 ?,96% | fo,03 | /o0l .ol 0.2 A N/AZ
2 G995 | ro.0i | 10:03 | g0 2| o9l sl gy
3 7,968 | 10.0 3 fo00 | 0.0l | 0l /8| /- F
4
5
6
Ozon
Post Pre Post
Run # Cha Pre Cal Cal Zero Zero C, Cm C Cgas
1 .99 | 1200|177 00 o J 873 §.7
2 7077 “/-17 /.98 o, o -, 0k 7.6 7./
3 099 1195 | /.95 |~c.o2| ~o0.0] 875 | ¥ 8
4
5
6
Cone = (C - Co) X Crma
(Cm-Co)
where:
Coes = Effluent gas concentration, dry basis, %
C = Average gas concentration indicated by gas analyzer, dry basis, %
C, = Average of initial and final system calibration bias check responses for the zero gas, %
Cnm = Average of initial and final system calibration bias check responses for the upscale calibration gas, %
Crma = Actual concentration of the upscale calibration gas, %
DS-029A
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Client: University of lowa
Faciiity: Oskdale Renewable Energy Center

Test Location: Hurst Bolier Exhaust Duct
Date: 11/4/14

Templaie Rev. 3/20/13

Project #: M144705 Operator: DET
Operating Condition: Normal
Probe Length: 4.0 ft Point Markings (inciuding port iength):
Probe Type: Extraclive Point # inches
Sample Plane: Horizontal 1 13.01
Port Length: 6.00 in. 2 27.00
Port Size (diameter): 6 n. 3 40.99
Port Type: Flange
Duct Shape: Rectangular
Length (traverse side of duct): 35 ft
Width: 55 ft
Location of Test Ports:
Duct Area: 18.25 Sq. Ft.
Equivalent Diameter Rectanguiar Duct: 4278
Upstream Diameters: >5
Downstream Diameters: >2
Number of Ports Sampled 5
Number of Points per Port: 4
Total Number of Traverse Points: 20
. Analyzer Difference, % Expiration Final Botile
Type Setting Cylinder ID Cylinder Value Response of Span Date Pressure, PSI
Zero 0 001 -0.05%
CO2 % {dry) Mid CC183734 9.968 9.98 -0.06% 5/23/2022 1050
High CC415912 19.47 19.47 0.00% 10/14/2021 900
Zero 0 0.08 -0.27%
02 % (dry) Mid CC455275 11.99 12.03 -0.18% 912212022 1950
High CC94285 22.25 22.20 0.22% 10/15/2021 800
Response Time Data
Type RM Analyzer Make/Model [ RM Analyzer sin Analyzer Span_| RM Gas Span
C02 % (dry) Servomex ServoPro 1440 4662-014400D1 20 19.47
02 % (dry) Servaomex ServoPro 1440 4662-01440D1 25 22
Start 95% Response Time (min)
Upscale 8:01:00 8:03:00 2
Downscale 8:04:00 B8:06.00 2
Mostardi Platt
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Client: University of lowa Location: Hurst Boiler Exhaust Duct

Facility: Oakdale Renewable Energy Center Date: 11/4/14

Fuel Type: Wood Operator: DET

Fuel Factor: 9240 Project #: M144705
Dijuent: 02 % Fuel Factor: by Standard
€02 % (dry) Correction Data

Run # Cma Precal Postcal [ Pre zero Post zero Co Cm [ as Span Blas Span Drift Zero Blas Zero Drift |
1 9.97 10.02 10.01 0.01 0.02 0.02 10.02 11.65 11.6 0.15 -0.10 -0.05 005
2 9.97 10.01 10.03 0.02 0.01 0.02 10.02 11.50 11.4 -0.26 0.10 0.00 005
3 9.97 10.03 10,00 001 0.01 0.01 10.02 11.82 11.8 -0.10 -0.18 0.00 0.00

02 % (dry) Correction Data

Run # Cma Precal Postcal | Pre zero Post zero Co Cm 9 Caas Span Blas Span Drift Zero Bias Zero Drift
1 11.99 12.00 11.99 0.00 0.00 0.00 12 00 8.93 8.9 0.18 -0 04 0.27 0.00
2 11.98 11.99 11.85 0.00 -0.02 0.01 11.97 9.06 9.1 0.36 -0.18 0386 009
3 11.9¢ 1195 11.95 -0.02 -0.01 -0.02 11.95 8.75 8.8 0.36 0.00 0.31 0.04

Calibration Corrected Data
Run End cOo2 % N
Run # Date Start Time Time (dry) 02 % (dry)
1 174114 B:35 11:02 11.6 8.9
2 114114 11.30 13:47 1.4 8.1
3 1/4/14 1415 16.32 11.8 8.8
Mostardi Platt Template Rev 3/20/13
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Client: University of lowa
Facility: Oakdale Renewable Energy Center
Project #: M144705
Test Location: Hurst Boiler Exhaust Duct
Operating Condition: Normal
Date: 11/4/14

Linearity Cal/Pre 1 Cal

Time CO2 % (dry) 02 % (dry)
7.36 0.01 22.20 ih
7:37 5.44 14.186
7:38 19.15 -0.41
7:39 19.36 -0.16
7:40 19.47 ih -0.06
741 14.32 3.94
7:42 0.03 12.25
7:43 0.01 12.03
7:44 0.01 iz 12.03 im
745 7.99 2.20
7:46 9.98 im 0.06 iz
7.47 9.75 1.45
7:48 0.15 20.61
7:49 0.06 20.65
7:50 0.04 11.18
7.51 0.01 0.02
7:52 0.01 -0.02
7.53 0.01 -0.02
7:54 0.01 0.09
7:55 0.01 0.03
7:56 0.01 -0.04
7:57 0.00 -0.04
7:58 0.00 -0.04
7:59 0.33 -0.06
8.00 972 -0.14
8:01 10.03 m 0.00 z
8.02 8.20 2.90
8.03 0.13 11.80
8:04 0.01 z 12.00 m
Mostardi Platt Template Rev. 3/20/13
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Client: University of lowa Test Location: Hurst Boiler Exhaust Duct

Facility: Oakdale Renewable Energy Genter Operating Condition: Normal
Project #: M144705 Date: 11/4/14
Post 1/Pre 2 Post 2/Pre 3
Time CO2 % (dry) 02 % (dry) Time €02 % {dry) 02 % {dry)
11:04 2.28 11.42 13:59 0.01 11.94
11:06 0.04 11.98 14:00 0.01 z 11.895 m
11:06 0.02 z 11.99 m 14:01 7.15 2.40
11:07 4.35 5.81 14:02 10.00 0.00
11:08 9.96 0.04 14:03 10.03 m -0.02 z
11:09 10.01 m 0.00 z
Post 3
Time CO2 % (dry) 02%(d
16:42 0.01 11.93
16:43 0.01 z 11.95 m
16:44 6.43 3.28
16:45 10.00 m -0.01 z
16:46 10.04 -0.03
Mostardi Platt Template Rev. 3/20/13
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CALIBRATION SUMMARY

Project Number: /49705 Date: /s /o
Client: DA VRS 7T 0~ s8usrsd Operator: IS T DL
Test Location: O RS 7 e £2 Box Truck: 5
EXHAVS 7 OV T
Analyzer
Type, Cylinder Difference | Cylinder | Cylinder
SIN, and ID Serial | Expected Actual As % of | Pressure | Expiration
Span CalLevel | Number | CalValue | Response Span (psi) Date
NO, Zero —_— | o o e, 2 —_—a.22. | — —
Mid  |ccyzz3ed #6.68| ¥7.3 | —0. €8 | I8 | 2/i7/m
High lpc3ess6| 70.78 | 9722 | —o-Yé | 700 olizf2
SO; Zero
Mid
High
CO; Zero e o. o i o, O —
Md | cerg3rid 7.7968| .97 | -o.°l | fooo 5/23/2L
High |cewsr2z| 79.-97 | (7-S© ~o 1§ | €50 vefrv/e
02 Zero . Q — a0l oo —_
Mid |ceysszrs| /.99 | p9e | @13 | [fFoo | §/z8/22
High \ccqyzass| 22.25 ) 22,30~ L 750 | iofis/2l
CO ZeI’O o O e e O Q —r
Mid  |xcoiz2994| /4. 89 | /77 —0.03 | /704 \12/3/sc
High |ls¢9/ycrrmg30.¢3 | 30. S 6.yt | T2 | 72/i6/21
Project No. M144705
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Client: University of lowa

Facility: Oskdale Renewabie Energy Plant

Project #: M144705

Test Location: Hurst Boiler Exhaust Duct
Date: 11/5114
Operator: Dan Tulder

Operating Condition: Normal
Probe Length: 4.0 ft Point Markings (inciuding port length):
Probe Type: Extractive Point # Inches
Sample Piane: Horizontal 1 13.01
Port Length: 6.00 in. 2 2700
Port Size (dlameter): 6 in. 3 40.99
Port Type: Flange
Duct Shape: Rectangular
Length (traverse side of duct): 35 ft
Width: 55 ft
Locatlon of Test Ports: Side of duct
Duct Area: 19.25 Sq. Ft.
Equivalent Diameter Rectangular Duct: 4.278
Upstream Diameters: >5
Downstream Diameters: >2
Number of Ports Sampied: 5
Number of Points per Port: 4
Total Number of Traverse Points: 20 - _
Type Setting CyilinderiD Cylinder Value :;;::ﬁes‘; Emf:{;ni:" * Ex;g::lon Pf"e’;igr:_,t{:’;_l
Zero 0 0.20 -0.22%
NOx ppmvd Mid CC422360 46.68 47.30 -0.68% 211772017
High CC310556 90.78 91.20 -0.46% 6/12/2022
Zero 0 0.00 0.00%
CO ppmvd Mid XC0132998 14.89 14.90 -0.03% 12/3/2020
High S$G9146479BAL 30.63 30.50 0.42% 7/16/2021
Zero 0 0.00 0.00%
CO2 % (dry) Mid CC183734 9.968 8.97 -0.01% 512312022
High (415912 19.47 19.50 -0.15% 10/14/2021
Zero 0 -0.01 0.04%
02 % (dry} Mid €Ca55275 11,99 11.96 0.13% 9/22/2022
High CC94285 22.25 22.30 -0.22% 10/15/2021
Response Time Data
Type RM Analyzer Make/Model RM Analyzer sin Analyzer Span | RM Gas Span
NOx ppmvd TECO 42i-HL 1023743808 500 90.78
CO ppmvd TECO 48i 0603715217 1000 30.63
CO2 % {dry) Servomex ServoPro 1440 4662-01440D1 20 1947
02 % (dry) Servomex ServoPro 1440 4662-01440D1 25 22
Start 95% Response Time (min)
Upscale 11:15:00 11:17:00 2
Downscale 11:21:00 11:23:00 2

Mostardi Platt
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Client: University of lowa Location: Hurst Boiler Exhsust Ducl

Facility: Oskdale Reneweble Energy Plant Date: 11/5/14
Fuel Type: Wood Operator; Dan Tuider
Fuel Factor; 9240 Project #: M144705
Diluent: 02 % Fuel Factor: by Standard
NOx ppmvd Correction Data
Run # Cma Precal Postcal | Pre zero Post zero Co Cm [o Caas Span Blas Span Drift Zero Blas Zero Drift
1 46.68 46.70 46.60 0.40 0.30 0.35 46,65 | 45.B0 458 0.77 0.11 £0.11 0.1
2 46.68 46.60 45.90 0.30 0.20 0.25 4625 | 4350 43.9 1.54 -0.77 0.00 -0.11
3 46.68 45.90 0.20 0.20 4590 | 43.70 44.4
CO ppmvd Correction Data
Run # Cma Precal Postcal | Pre zero Post zero Co Cm Cc Caas Span Bias Span Drift Zero Bias Zero Drift
1 14.89 14.80 14.80 0.00 0.00 0.00 14.90 3.00 3.0 0.00 0.00 0.00 0.00
2 14.89 14.90 14.80 0.00 0.00 0.00 14.90 5.90 59 0.00 0.00 0.00 000
3 14.89 14.90 0.00 0.00 14.90 9.20 9.2
. CO2 % (dry) Correction Data
Run # Cma Precal Postcal Pre zero Post zero Co Cm C Cgas Span Blas Span Drift Zero Bias Zero Drift
1 9.97 10.00 10.00 0.01 0.05 0.03 0.00 936 8.3 -0.15 0.00 -0.26 0.21
2 9.97 10.00 10.01 0.05 003 0.04 0.01 9.61 9.6 -0.21 0.05 0.15 -0.10
3 9.97 10.01 0.03 0.03 001 10.18 10.1
02 % (dry) Corraction Data
Run # Cma Precal Postcal Pre zero Post zero Co Cm [ as Span Bias Span Drift Zero Bias Zero Drift
1 11,99 1189 11.95 0.05 0.06 0.06 1197 11.23 11.2 0.04 -0.18 -0.31 0.04
2 11.99 11 95 11.93 0.06 0.06 006 11 94 10.84 110 Q.13 -0.08 -0.31 0.00
3 11.99 11.83 0.06 0.06 11.93 10 33 10.4
Calibration Corvected Data
Run End NOx 02% co
Run # Date Start Time Time ppmve €02 % (dry)} {ary) | pprva
1 11/5/14 11:35 1301 458 9.3 11.2 30
2 1145114 13.25 14:48 43.9 9.6 10 58
3 11/514 1513 16:01 44.4 10.1 04 92
Mostardi Platt Template Rev. 3/120/13
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Ciient: University of lowa
Facility: Oakdale Renewable Energy Plant
Project #: M144705
Test Location: Hurst Boiler Exhaust Duct
Operating Condition: Normal
Date: 11/5/14

Linearity Cal/Pre 1 Cal

Time NOx ppmvd CO ppmvd CcOo2 % (dry) 02 % (dry)

8:10 0.00 -0.10 0.00 22.30 in
8:11 0.10 -0.10 10.51 9.02

8:12 0.00 -0.10 20.20 0.00

8:13 0.00 -0.10 19.56 0.00

8:14 0.00 -0.20 19.50 0.00

8:15 0.00 -0.10 19.50 ih 0.00

8:16 0.00 0.70 14.37 0.09

8:17 0.00 394.80 0.02 0.14

8:18 0.00 827.00 0.01 0.14

B:19 0.00 836.10 0.01 0.15

8:20 0.00 896.70 0.00 0.15

8:21 0.00 967.90 0.00 0.14

8:22 0.80 938,90 0.01 0.13

8:23 85.50 211.60 0.00 0.01

8:24 155.10 1.50 0.00 0.01

8:25 153.00 1.40 0.00 0.00

8:26 151.60 1.40 0.00 0.00

8:27 143.20 8.70 0.00 0.09

8:28 6.10 353.40 0.00 0.1

8:29 0.20 473.80 0.00 0.05

8:30 0.20 484.80 0.00 0.03

8:31 2.00 478.00 0.01 0.19

8:32 72.70 141.10 0.00 -0.04

8:33 91.40 1.50 0.00 -0.04

8:34 91.20 Ih 1.40 0.00 -0.04

8:35 §1.00 1.00 0.00 0.50

8:36 29.80 1.40 0.00 11.91

8.37 0.20 0.20 0.00 11.95

8:38 0.20 iz -0.10 0.00 11.96 im
8:38 0.10 -0.10 475 6.08

8:40 0.00 -0.10 9.66 0.74

8:41 0.10 -0.10 8.87 im 0.00

8:42 0.00 2.30 6.31 0.05

8:43 0.00 41.00 0.01 0.00

8:44 0.00 37 50 0.00 -0.01

8:45 0.00 30.50 ih 0.00 -0.0%

8.46 0.00 298.70 0.00 -0.01

8:47 0.00 29.70 0.00 -0.01

8:48 0.00 29.60 0.00 -0.01

8:48 18.30 24.50 0.01 0.07

8:50 49,80 1.80 0.00 -0.02

8:51 48.10 0.00 0.00 -0.02

8:52 47.70 -0.10 0.00 -0.02

8:53 47.50 0.00 0.00 -0.01

B:54 47.30 im 0.00 iz 0.00 iz -0.01 I
8:55 31.20 2.00 0.00 0.04

8:56 0.20 13.70 0.00 0.04

8:57 0.10 14.80 0.00 0.04

8:58 0.00 14.90 m 0.00 0.04
11:10 0.50 0.30 9.99 0.00
11:11 0.40 0.30 10.00 m -0.01
11:12 0.40 0.30 5.50 6.05
11:13 0.40 0.40 0.10 11.88
11:14 0.40 2 0.60 0.04 11.99 m
11:186 0.40 0.60 0.03 10.75
11:16 23.50 0.60 0.02 0.20
11:17 45.60 0.50 0.02 0.06
11:18 46.50 0.60 0.02 0.05
11:19 46.70 0.40 0.02 0.05
11:20 46.70 0.00 0.02 0.05
11:21 46.70 m 0.00 z 0.01 z 0.05 z
11:22 15.60 7.40 0.01 0.04
11:23 0.50 14.70 0.01 0.04
11:24 0.40 14.90 m 0.01 0.04

r -
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Client: Unlversity of lowa Test Location: Hurst Boiler Exhaust Duct

Facility: Oakdale Renewable Energy Plant Operating Condition: Nomal
Project #: M144705 Date: 11/5/14
Post 1/Pre 2 Post 2/Pre 3
Time NOx ppmvd GO ppmvd €02 % {dry) 02 % {dry) Time NOx ppmvd €O ppmvd CO2 % {dry} 02 % {dry)
13:08 260 1.80 0.08 11.91 14:54 0.30 0.00 0.03 11.92
13:07 0.30 7 0.00 0.04 11.95 m 14:55 0.20 0.00 0.03 11.93
13:08 0.30 0.00 1.50 0.34 14:56 0.20 z 0.00 0.02 11.93 m
13:09 0.20 0.00 9.86 0.09 14:57 0.20 0.00 2.99 7.48
13:10 0.20 0.00 10.00 m 0.00 14:58 020 0.00 9.93 0.06
131 0.20 0.00 8.63 0.01 14:59 0.20 0.00 10.01 m -0.01
13:12 30.40 0.00 0.18 0.08 15:00 1.10 0.00 7.78 0.
13:13 46.60 m 0.00 z 0.05 2 0.06 z 15:.01 36.70 0.00 0.14 0.08
1314 46 40 0.00 0.03 0.06 15:.02 46,20 0.00 0.04 0.08
13:15 43.60 0.70 0.03 0.06 15.03 4580 m 0.00 z 0.03 z 0.06 2
13:16 2.50 11.90 0.02 0.05 15:04 39.50 0,80 0.02 0.06
137 0.30 14 80 0.02 0.05 15:05 1.90 12.20 0.02 0.06
13:18 020 14.80 ™ 0.02 005 15:06 0.20 14.80 0.02 0.06
15:07 0.20 14.90 m 0.02 0.05
Mostardi Platt Template Rev. 3/20/113
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NO2 to NO Converter Test

Cllent: University of lowa Conv. Temp: 632.4 °C
Facility: Oakdale Renewable Energy Plant Max: 84.3 ppm
Location: Hurst Boiler Exhaust Duct Min: 83.2 ppm
Date: 11/4/14 % of Max: 1.30 %
Project #: M144705
Pre-Calibration Test Post-Callbration  Cai
Time NO,  CaiFiag Time NO, Time NO, Flag
16:51 03 z 17:09 843 Max 17:45:00 02 =z
16:52 4.8 17:10 84.2 17:46:00 5.1
16:53 121.0 17:11 84.2 17:47:00 1222
16:54 1541 17:12 84.1 17:48:00 108.2
16:55 153.5 17:43 841 17:49:00 93.5
16:56 1534 h 17:14 83.9 17:50:00 927 m
16:57 1580.7 17:15 84.0
16:58 96.8 17:16 83.7
16:59 94.0 1717 83.9
17:00 93.5 17:18 83.7
17:01 92.4 17:19 83.6
17:02 918 m 17:20 83.6
17:21 83.7
17:22 84.1
17:23 83.8
17:24 84.0
17:25 83.7
17:26 83.9
17:27 83.7
17:28 83.8
17:29 83.7
17:30 83.6
17:31 83.5
17:32 83.3
17:33 83.5
17:34 83.2 Min
17:35 83.4
17:36 83.3
17:37 83.7
17:38 83.4
17:38 83.6
PRE-CAL RESULT POST-CAL RESULT
zero 0.3 zero 0.2
mid 0.67% mid  1.27%
high 1.25%
Type RM Analyzer Make/Model RM Analyzer s/n Analyzer Span RM Gas Span
NOx ppmvd TECO 42i-HL 1023743809 90.78 161.5
. , . Difference, % of| Expiration| Fina) Bottle
Type Setting Cylinder ID Cyiinder Value Analyzer Response Span Date Pressure, PSI
NOX Zero 0 0 0.30 -0.20% 0
d Mid CC310556 90.78 91.80 -0.67% 6/1212022 750
ppmv High CC360686 151.5 153.40 1.25% 5/16/2021 1350
Mostardi Platt Template Rev. 3/20/13
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Airgas.

Alrgas Speciaity Gases
12722 South Wentwarth Avenue
Chicago, iL 60628

CERTIFICATE OF ANALYSIS ) T e 7 -
Grade of Product: EPA Protocol

Part Number: E02NI9SE15AD163 Reference Number: 54-124418926-2
Cylinder Number: CC422360 Cylinder Volume: 144.3 Cubic Feet
Laboratory: ASG - Chicago - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12014 Valve Qutlet: 660 "

Gas Code: | NO,BALN Certification Date:  Feb 17, 2014

Expiration Date: Feb 17, 2017

Certification performed In accordance with *EPA Traceability Protoco! lor Assey and Certification of Gaseous Calibration Standards (May 201 2)" document EPA
B00/R-12/531, using the assay pracedures listed. Analytical Methodology does not require comection for-analytical interference. This cylinder has a total analytice.
unceriainty as stated below with a confidence level of 85%. There are no significant impurities which affect the use of this calibration mixiure. All concentrations are .1 3
volumefvolume basis unless otherwise nolod.

Do Not Use This' 'Csrlindet'bel'bvi 100 "ps'I_a.l i.e. 0.7 'm'elapés'l’ﬁls“.' B

ANALYTICAL RESULTS
Component Requested Actual Protocol - Total Relative Assay
Concentration Concentration Method | ‘Uncertainty Dates
NOX 45.00 PPM 46.68 PPM G - +/-1,0% NIST 02/08/2014, 02/17/2014
Traceabie
NITRIC OXIDE 45.00 PPM 46.63 PPM G1 +1-1.0% NIST 02/08/2014, 02/17/2014
Traceable :

NITROGEN Balance

CALIBRATION STANDARDS

oy

Type Lot ID Cylinder No Concentration - Uncertainty Expiration Date
NTRM 13061058 CC423751 09.86 PPM NITRIC OXIDE/NITROGEN ~ +- 0.8% Nov 19, 2018
PRM 12312 680172 .. 10.01 PPM NITROGEN DIOXIDE/NITROGEN +/- 2.0% Oct 15, 2014
GMIS 124206889130 CC323209 4.824 PPM NITROGEN DIOXIDE/NITROGEN +/- 2.0% Ocl 25, 2015
The SRV PRM or RGM noled above is only in reference to the GMIS use_d in the assay and not parl of the analysis.

ANALYTICAL EQUIPMENT
Instrument/Make/Model ’ Analytical Principle Last Multipoint Calibration
Nexus 470 AEP0000428 FTIR Jan 21,2014
Nexus 470 AEP00004238 FTIR Jan 21, 2014

Triad Data Available Upon
Request

- /'//éﬁé/%’
Approved for Release L,
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Airgas

Airgas Specialty Gasts
12722 South Wentworth Avenue
Chicago, IL 80628

(773) 785-3000 Fax: (773) 785-192°

CERTIFICATE OF AN AIJYSIS www.alrgas.com
Grade of Product: EPA Protocol

Part Number: E02NI99E15A3576 Reference Number: 54-124439571-2
Cylinder Number: ~ GC310556 Cylinder Volume: ~ 144.3 Cubic Feet
Laboratory: ASG - Chicago - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12014 Valve Outlel: 660

Gas Code: NO,BALN Certification Date: Jun 12, 2014

_Expiration Date: Jun 12, 2022

Certification perfarmed in accordance with "EFA Traceahilily Protecol for Assay and Certilication of Gaseous Catibration Slandards (May 2012)" document EPA
GO0/R-12/531, using the assay procedures listed. Analytical Methodoiogy does not require corection for analytical inferference This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are or 3
volumefvolume basis unless otherwise noted.

Do Nol Use This Cylinder below 1h0.p£ig~.— i .;.-0:7 rhegapaséals.

ANALYTICAL RESULTS o e
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 90.00 PPM 90:78 PPM G1 +/- 0.9% NIST 06/05/2014, 06/12/20.14
Traceahle .
NITRIC OXIDE 90.00 PPM 90.47 PPM G1 +f- 0.8% NIST 06/05/2014, 06/12/2 14
Traceable
NITROGEN Balance
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 13061056 CC423751 28,86 PPM NlTRIC OXIDE/NITROGEN - +/- 0.8% Nov 19, 2019
PRM 12312 580179 10.01 PPM NITROGEN DIOXIDE/NITROGEN +/-2.0% Feb 14, 2012
GMIS 124206885102 CC320508 4.979 PPM NITROGEN DIOXIDE/NITROGEN +/- 2.0% May D4, 2015
The SRM, PRM or RGM noted zbove is enly in refetence {0 the GMIS used in the assay and not part of the analysis.
ANALYTICAL EQUIPMENT |
Instrument/Make/Model Analytical Principle Last Multipoint Calibration '
Nexus 470 AEPQ000428 : FTIR May 28,2014
Nexus 470 AEP0000428 FTIR May 28, 2014

Triad Data Availahle U
Request

Nofes: | /

Approved for Release
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Alryas

Airgas Specialty Gases
42722 South Wentworth Avenue
Chicago, L. 60628 -

CERTIFICATE OF ANALYSIS (TT31785.3000 Fax: (773) 785-1928
Grade of Product: EPA Protocol s

Part Number: EQ02NI99E15A0283 Reference Number: 54-124373811-3
Cylinder Number: ~ CC360686 Cylinder Volume: ~ 144.4 CF
Labaratory: ASG - Chicago - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12013 Valve Outlet - 660

Gas Code: NO.BALN Certification Date: May 18, 2013

Expiration Date: May 16, 2021

Centification performed in accordance with "EPA Traceabillty Protacol for Assay and Cerflfication of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures lisled. Analytical Methodology does not requlre correction for analytical interference. This cylinder has a tolal analytical
uncertainty as stated below with a cenfidence level of $5%. Therg are no significant impurities which affect the use of this calibration mixture. All concentrations are on a

: T * volumelvolurie basis Unless oifiervise noted.” ™~~~ "7 T T o

Do Not Use This Cylinder below 100 psio.ie 0.7 megapascals

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 150.0 PPM 151.5 PPM G1 +I- 0.6% NIST 05/058/2013, 05/16/2013
Traceable
NITRIC OXIDE 150.0 PPM 151.5 PPM Gi +/- 0.6% [\lIST 05/09/2013, 05/16/2013
Traceable

NITROGEN Balance .

CALIBRATION STANDARDS '

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NO 12061954 CCa367722 250.8 PPM NITRIC OXIDE/NITROGEN 4 0.5% May 04, 2018 ]
NO2 124206888130 CC323209 4 824 PPM NITROGEN DIOXIDE/NITROGEN  +/- 2.0% Oct 25, 2015
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
ETIR May 01, 2013

Nexus 470 AEP00Q00428
Nexus 470 AEP0000428 FTIR

May 01, 2012

Triad Data Available Upon

Request
Hotes: W’«

Approved for Release —
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Airgas.

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protoeol

Part Number: E02NI9GE15A1128 Reference Number. 54-124348254-5
Cylinder Number: XC0132998 Cylinder Volume: 144.3 CF
Laboratory: ASG - Chicago - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12012 Valve Quilet: 350

Gas Code: APPVD Analysis Date: Dec 03, 2012

Expiration Date: | Dec 03, 2020

Certification perfarmed in accordance with "EPA Traceability Protocot ior Assa'y' and Cerﬁﬁwﬁ'én of Gaseous Calibration Standards {May 2012)" document EPA 600/R-12/531,
using the assay procedures listed. Analytical Methodology does notrequire correction for analytical interference. This cylinder has a fotal analylical uncerlainty as stated below

. with a.confidence-deval ot 95%, There.are no.sigaificant impusdties which pitect the iise. of this calibration. mixture. All gpncentrationg.are on a volumelvolume basis unless

otherwise noted.

————————

Do Not Use This Cylincer below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative
Concentration Concentration Method Uncertainty

CARBON MONGCXIDE 15.00 PPM 14.59 PPM Gi +/- 1% NIST Traceable
NITROGEN Balance )

CALIBRATION STANDARDS
Type Lot iD Cylinder No Concentration Expiration Date
NTRM/CO 08060201 CC255804 51.26 PPM CARBON MONOXIDE/NITROGEN Jan 17,2018

ANALYTICAL EQUIPMENT
Instrument/Make/Model Last Multipoint Calibration

. Analylical Principle

FTIR

Nov 0S, 2012 l

l.};léxhs 470 AEPU_OOO}Z‘E?

Triad Data Availablg Upon Request

. ddﬁ/

Notes

Approvede o
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Airgas

CERTIFICATE OF ANALYSIS

Grade of Product: EPA Protocol

Part Number:
Cylinder Number:
Laboralory:
PGVP Number:
Gas Code:

E02NI99E15A0497
SG9146479BAL
ASG - Chicago - IL
B12013

CO,BALN

Reference Number:
Cylinder Volume:
Cylinder Pressure:
Valve Qutlet:
Certification Date:

54-124384692-1
144,3 CF

2015 PSIG

350

Jul 16, 2013

Expiration Date: Jul 16, 2021

Airgas Specialty G: ses
12722 South Wentwarth Aver. ie
Chicago, IL 60628

(773) 785-3000 Fax: (773) 785. 028
www.airgas.com

Certificalion performed in accordance with *EPA Traceability Protocol for Assay and Ceriification of Gase
600/R-12/531, using the assay procedures listed, Analytical Methodolng
uncerainty as stated below with a confidence level of 959 There are no sij

A voluma/volume basis unless otherwise noted.
L __D(,? Nat Use This Cylinder below 100 psig,

ous Calibration Standards {May 2012)" document EPA
y does not requlré comection for analylical interference. This ¢

gnificant impurities which affect the use of this calibration mixiure, All con

ylinder has a lotal analyticat
centrations are on -

i.e. 0.7 rﬁeﬂapascals
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration . Method Uncertainty Dates
CARBON MONOXIDE 30.00 PPM 30.63 PPM G1 +1- 1.0% NIST Traceable 0711672013 .
NITROGEN Balance '
CALIBRATION STANDARDS '
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
( : -
' CO 12060505 CC353897 49.53 PPM CARBON MONOXIDE/NITROGEN +- 0.6% Dec 20, 2017
ANALYTYICAL EQUIPMENT
- Instrument/Make/Model

Analytical Principle

- Last Multipoinl Calibration

| Nexus 470 AEPODO00428~

FTIR ~ Jun21, 2013
Page 1 of 54-124384692-1
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Alrgas.

Airgas Specialty Gases
12722 South Wentworth Avenue -
Chicago, IL 60628

CERTIFICATE OF ANALYSIS e e s
Grade of Product: EPA Protocol

Part Number: E02NISOE15A0123 Reference Number: 54-124435717-5
Cylinder Number: CC183734. : Cylinder Volume: 149.8 CF
Laboratory: ASG - Chicago - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12014 Valve Outlet: 580

Gas Code: CO2,BALN Cerlification Date: =~ May 23, 2014

o

Expiration Date: May 23, 2022

Cerlification pedormed In accordance with "EPA Traceebility Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodalogy does not require correction for analytical inlerference. This cylinder has a total analytical
uncertainty as stated below with a canfidence level of 95%. There are no significant impurities which affect the use of this calibration mixture, All concentratioris are ori a

-« volumelvalume basis unless otherwise noted, |

" Do Not Use This Cylinder below 100 psig. i.e 0.7 rnegspascals.

Component Requested - Actual . Protecol Total Relative Assay
Concentration Concentration Method . Uncertainty Dates
[ CARBON DIOXIDE 10.00 % 9.968 % G +-0.7% NIST Traceable 05/23/2014
NITROGEN 4Ba|a_nvc_'.e . L o
CALIBRATION STANDARDS
Type Lot1D Cylinder No Corncentration . Uncertainty Expiration Date
NTRM 970508416 SG9167530BAL 7.029 % CARBON DIOXIDE/NITROGEN - +- 0.5% May 01, 2016
ANALYTICAL EQUIPMENT
instrument/Make/Model . Analytical Principle Last Multipoint Calibration
| cO2-1 HORIBA VIA-510 VIESH7PS ~ NDR May 23,2014 -

Triad Data Available Upo

Request -
) o

Notes:

Approved for Release

Page 1 of 54-124435717-5

Project No. M144705
Hurst Boiler Exhaust Duct 153 of 164 © Mostardi Platt



Alrgas

; Airgas Specilalty Gases
- "",«_: 12722 South Wentworth Avenue
o Chicago, IL 60628

CERTIFICATE OF ANALYSIS g et (I TRRASE
Grade of Product: EPA Protocol

Part Number: EO02NI80E15ACMD7 Reference Number: 54-124399697-2
Cylinder Number: CC418912 Cylinder Volume: 156.5 CF
Laboratory: ASG - Chicago - IL Cyfinder Pressure: 2015 PSIG
PGVP Number: B12013 Valve Outlet: 580

Gas Code: CO2,BALN . Certification Date:  Oct 14, 2013

Expiration Date: Oct 14, 2021

Certification performed in accordance with “EPA Traceability Protocol for Assay and Cerlification of Gaseous Calibration Stahdards {(May 2012)° document EPA
§00/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a tota! analytical
uncerlainty as staled below with a confidence level of 85%. There are no slgnificant Impurities which affect the use of this catibration mixlure. All concentratians are on a
volumefvolume basis unless otherwise noted.

Do Nol Use This Gylinder below 100 pslg. i.e. 0.7 megapascals
pslg. i.e. 0.7 meg

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative ' Assay
Concentration Concentration Method Uncertainty Dates
CARBON DIOXIDE 19.50 % 19,47 % G1 " +/-0.B% NIST Traceable 10/14/2013

NI

. '-)sﬂl - -2, - s
CALIBRATION STANDARD
Type LotiD Cylinder No Concentration Uncertainty Expiration Date .
coz 06120405 CC184074 19.66 % CARBON DIOXIDE/NITROGEN +1- 0.5% May 01, 2016 i
ANALYTICAL EQUIPMENT .
{ Instrument/Make/Model Analytical Principle Last Multipaint Calibration
I CO02-1 HORIBA VIA-510 VAE3HT7PS NDIR QOct 11, 2013 .
Triad Data Axailable Ubon Request
Notes:
- vl
Approved 8T R 7
Page 1 of 54-124399697-2
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Airgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E02NI8BE15A3424 Reference Number: 54-124455443-1
Cylinder Number: CC455275 Cylinder Volume: 145.4 Cubic Feet
Laboratory: ASG - Chicago - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12014 Valve Outlet: 590

Gas Code: 02,BALN Certification Date: ~ Sep 22, 2014

Expiration Date: Sep 22, 2022

Certification perormed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
800/R-12/531, using the assay procedures listed. Analytical Methadalogy does not require correction tar analytical interference. This cylinder has a total analytlcal
uncertalnty as stated below with a canfidence level of 95%. There are no significant Impurities which affect the use of this calibration mixture. All concentrations are on a2
volumelvolume basis unless otherwise noted.

Do Not Use This Cxllnder below 100 ESIE' l.e. 0.7 meﬂaiuascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
OXYGEN 12.00 % 11.99 % G1 +/- 1% NIST Traceable 09/22/2014
NITROGEN Balance
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
l NTRM 06120208 CC195923 20.9 % OXYGEN/NITROGEN +/- 0.4% Dec 01, 2015
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
| 02-1 HORIBA MPA-510 3VUYLSNR Paramagnetic Sep 17, 2014 l

Triad Data Available Upon Request

Signature on file

Approved for Release Page 1 of 54-124455443-1
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Airgas.

Airgas Specialty Gases
12722 South Wentworth Avenue
Chicagpo, IL 60628

(773) 785-3000 Fax: (773] 785-1628

CERTIFICATE OF ANALYSIS wvew.irgas.com
Grade of Product: EPA Protocol

Part Number: E02NI78E15A0124 Reference Number: 54-124399697-1
Cylinder Number: ~ CC94285 Cylinder Volume: ~ 146.3 CF
Laboratory: ASG - Chicago - 1L Cylinder Pressure: 2015 PSIG
PGVP Number: 812013 Valve Outlet: 590

Gas Code: 02,BALN Certification Date: Oct 15, 2013

Expiration Date: Oct 15, 2021

“EPA Traceabllity Protocol for Assay and Certificsition of Gaseous Calibrallon Standards (May 2012)” document EPA
listed. Analylical Methodology does not require comection for analytical interference. This cylinder has & lotal analytical
5, There are no significant impurities which affect the use of this calibretion mixture. All concentrations ere cn a

volumelvolume basis unless otherwise noled.

Centification performed in accordance with
B600/R-12/531, using the assay procedures
unceriainty as staled below with a conlidence level of 95

Do Not Use This Cylinder beloi 100 psia. i.e. 0.7 ‘misfapasials. :
ANALYTICAL RESULTS )
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
OXYGEN 22.00% 22.25% ' G1 +/- 1.0% NIST Traceable 10/15/2013
NITROGEN Balance )
Cel w3 3 _-_m..n«- C P > . a = - ﬂ
CALIBRATION STANDARDS
| Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM/O2 06120211 CC195925 20.90 % OXYGEN/NITROGEN +- 0.4% Dec 01,2015
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
[ 02-1 HORIBA MPA-510 3VUYLINR Paramagnetic Sep 23, 2013 '

Triad Data Available Upon Request L

Approved for Release /_,L/"‘\
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Appendix J - Mercury QA/QC Data
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Spike Recovery Summary
Oakdale Renewable Energy Plant
Hurst Boiler Exhaust Duct

117512014
Actual Expected Spike
Test Run| Start Time End Time Concentration, ng | Concentration, ng | Sample Volume, standard liters | Recovery %
1A ' 856 N/A 137.576
1B 11:35 12:45 703.9 25 135.462 78.46
2A ) 59.2 N/A 136.702
2B 13:25 14:35 78.4 25 132.931 83.33
3A ) ] 28.9 N/A 116.988
3B 1513 16:09 50.6 25 96.283 107.26
Average Recovery % 89.69
Mostadi Pla IL Hg 30B V1.0 11/11/11
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Product Description:

Name:

Part Number:
Lot Number:

Certified Value:

Certificate of Analpsis

Mercury Source Material:
100033-1 Material Purity:
1309308 Matrix:

1000 pg/mL =+ 6 pg/mlL

Mercury Metal

99.9998%

2% (viv) HNO;

The Certified value is based on gravimetric and volumetric preparation, and confirmed against SRM 3133 (lot
number 061204) by inductively coupled plasma optical emmssion spectrometry (ICP-OES) using an internal
laboratory-developed method. The uncertainty in the certified value is calculated for a 95% confidence interval
and coverage factor £ is about 2.

Density:

Uncertified Values:

Trace Metal Impurity Scan: The data reported are based upon a scan of this specific lot at 1000 pg/mL via
ICP analysis. The values are reported in pg/L.

Ag
Al

As
Au

AANANANNA

0
(4]
AANANANNA

10
0.1
0.05
0.02
1
0.02
0.02
0.02
1
0.02
0.02
0.05
0.1
Na

1,009 g/mL % 0.002 g/ml @ 22.4°C

Cu
Dy
Er
Eu
Fe
Ga
Gd
Ge
Hf
Ho
In
Ir
K
la

Preparation Information: )
The standard solution is prepared using

Stability of this product is based upon rigorous short term and long term testin

<

A A A ANNANAA

4
o

A A AN AN

0.1
0.02
0.02
0.02
1
0.02
0.02
0.02
0.02
0.02
0.02
0.02
1
0.02

Li
Lu
Mg
Mn

e
[=]
AAAANNANANNANA

e
-
A AN A A

0.02
0.02
0.5
0.1
0.1

3
0.02
0.02
.02
na
0.05
0.02
0.02
0.02

Rb
Re
Rh
Ru
Sb
Sc
Se
Si
Sm
Sn
Sr
Ta
To
Te

0.02
0.02
0.02
0.02
0.02
0.02
0.1
10
0.02
1
0.02
0.02
0.02
0.02

AAANAANAAANAANANNMNAMNA

Th
T

Tl

Tm.
U
\Y;

'“7
Y
Yb
Zn

Zr
Hg

< 002
0.02
0.02
0.02
0.1
0.05
0.02
0.02
0.02
2
0.02
M

A

AANAAANANANNA

na - not analyzed

high purity materials and assayed by analytical methods for conformity
prior to use, This standard was prepared using the methods developed at NIST for SRM Spectrometric Standard
Solutions under appropriate laboratory conditions.
Sub-boiling distilled high-purity acid has been nsed to place the materials in solution and to stabilize the
standard. The matrix is as noted above in 18 megaohm deionized water.

Lot No.: 1309308

Rev. No.: 5.1
Page 1 of 2

0

g'of the solution for the certified
value. This testing includes, but is not limited to, the effect of temperature and packaging on the product.

High-Purity Standards is certified to 1SO 9001:2008 and accredited to 1SO/LEC 17025:2005 and 1SO Guide 34:2009.
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Intended Use: . _
This Certified Reference Material (CRM) 1s intended for use as a calibration standard for the guantitative
determination of mercury, calibration of instruments such as ICPOES, ICPMS, AAS and XRF, and validation

- of analytical methods. Tt also can be used in EPA, ASTM and other methods.

Traceability Information:
The traceability of this standard is maintained through an unbroken chain of comparisons to appropriate
standards with suitable procedure and measurement uncertainties. The maintenance of the base and derived
units of International System of Units (SI) with traceability of measurement results (contemporary metrology)
to SI ensures their comparability over time as follows.
a. Standard Weight and Analytical Balance
The standard weights (NBS weights Inventory No 20231A) are calibraled every two years by South
Carolina Mctrology Laboratory that is a participant in “NIST Weights and Measures Mecasurement
Assurance Program” with a certificate of measurement traceability to NIST primary standards.
The balances are calibrated yearly by the ISO 17025 accredited metrology service, and are verified weekly
by an in-house method using standard weights.
b. Volumetric Device
The calibration of volumetric vessels is checked annually using the NBS 602 method.
¢. Thermometer
The standard thermometers are calibrated every year by the ISO 17025 accredited metrology service. The
thermometers used in-house are verified against the standard thermometers yearly.
d. Calibration Standards: :
The Calibration Siandard is directly traceable to SRM 3100 Series Spectrometric Standard Solutions.

Packaging and Storage Conditions:
The standard is packaged in a pre-cleaned polyethylene bottle. To maintain the integrity of this product, the
solution should be kept tightly capped and stored under normal laboratory conditions.

TRefer to Material Safety Datasheet (MSDS) for hazardous information.

Expiration Information: .
The expiry date is guaranteed to be valid for eighteen months from the shipping date provided. For this reason,
standards from the same Jot may have different expiration dates.

Preparation Date: April 3,2013
Shipped Date: November 21, 2013
Expiration Date: May 21, 2015

Certificate Issue Date;  April 29, 2013
Quality Information:

IR TSN TR, PRIV
1SO/IEC 17025:2005 Accreditution ISO Guide 34:2009 (RMP) Accreditation
Certificate Number AT-1529 Certificate Number AR-1436
Vanny T. Yib, Angel Sellers’
Inorganic Laboratory Manager Quality Manager

NOTICE: HPS products are intended for laboratory use only. All products should be handled and used by trained professional personnel. The responsibility for the
safe handling and use of these products rests solely with the buyer and/or user. The data and information as stated was furnished by the mapufacturer of the product.
The information provided in this certificate pertains only to the lot nurber specificd. None of the information provided in this certificate may be used, reproduced or
transmitted in any form or by any means witbout written approval from High Purity Standards.

Lot No.: 1309308
Rev.No.: 5.1.0
Page 2 of 2

High-Purity Standards is certified to ISO 9001:2008 and accredited to ISO/IEC 17025:2005 and 1SO Guide 34:2009.
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RICCA CHEMICAL COMPANY
S : i ' - Arlington, TX 76012

" Pocomoke City, MD 21851 -

Batesville, IN 47006
hitp:/ivww riccachemical.com
1-888-GO-RICCA
customerservice@riccachermical.com

Certificate of Analysis

Mercury ICcP Standard, 1 mL=1 ‘mg‘HQ (1,000 ppﬁ-ﬂg) o :
Hg in 3% HNO3 oo

Lot Number: 4310B59 Product Number: RHGIKN: - = Expiration Date: APR:2015- " Manufactdre Date:10/25/2013
“The certified value for this product is confirmed in independent 3esﬁ_hg by a second qualified chemist. The uncerlainty associated with the

certifiet value is + 0.5% relative, which is the sum of the‘esjt_im_éi}éd' efrors-dué 1o the punty of the i'avg‘maten’al,-the volumetric preparation of

the solution, and transpiration of {he solution'through‘the’@:'o'n'tainerwall. e )

The final solution concentration is confirmed by AA, ICP, or IGP-MS, and is traceable to NIST Standard Reference Material 3133. All trace

level elements were determined by ICP or ICP-MS. o : ) ’

' This product number replaces 4801 as-of 2007.

Contains: A . ) . L
[Nanie Casy Grade,
Mercury, Hg 7439-97-6 High Purity
Nitric Acid, HNO3 7697-37-2 Trace Metals .
Water, Deionized, H20 7732-18-5 ACS; ASTM D 1193 (Type 1), EP, USP
Fest Rame Assay Method Specification . _ Result,
Appearance Clarity, Color, Odor Clear; colorless, odorless Passed Tost
Assay at 20 °C (fraceable to NIST _ Titrimetric vs. Potassium Thiocyanate 1000+ 5 ppm He 1001 ppm He
SRM 999) (Volhard's Indicator)

Trace Elements by ICP or ICP - MS i=Spectmlimerference. K=ot fesed
All values reported in mg/l. (ppm).__ . .- A
Gallium (Ga) < 0.0006 Osmium (Os) <0.003
Gemmnanium (Ge) < 0.0003 Palladium (Pd) 0.09381
Gold (Au) N Phosphorus (P} < 0.02
Hafnium (H) < 0.001 ~ Platinum (Pt) 0.00058
-Holmiym (Mo) < 00001 Potassium (K) < 0.00002
" Ipdium(iny < 0.00003 Praseodymiam (Pr) < 0.00003
Iridium (I) < 000007 Rhenium (Re) < 0.00003
. Ivon (Fe) < 0.001 Rhodium (Rh) < 0.00003
Lamhan.u,['ﬁ_‘_(La) < 0.00004 Rubidium {Rb) < 0.00004
Lead (Pb) < 0.00003 Ruthenium (Ru) < 0.00007

Aluminum (Al) 0.02003
Antimony (Sb) < 0.0001
Arsehic (As) < 0.0007
Barium (Ba) 0.0021
Beryllium (Be) < 0.0001
~ Bismuth (Bi)- 0.00043
. Boron (B) <0.00005
Cadmium (Cd) < 0.00007
_Caleium (Ca)’
" Cérium (Ce) < 0.00003

Tantalum (Ta) 0 00152
Tellurium (Te) 0.02324
Terbium (Tb) < 0.00003
Thallium (Tl) 0.00512
Thorium (Th) < 0.0002
Thulium (Tm) < 0.00002
Tin (Sn) <0.0002
Titanium (T1) < 0.001
Tungsten (W) 0.02310
Uranlum (U) -0.00009
Vanadium (V) 0.00007

". Cesium (Cs)--< 0.00005

* Lithium (L7) < 0.0293606¢

Samarium (Sm) < 0.002

Chromium (Cr) < 0.00008 . ‘Lutetium(L0) < 0.0003 Scandium (Sc) < 0.00008 Yterbium (Yb) < 0.001
Cobalt-(Co) < 0.00002 Magnesiurn (Mg) 0.0032 Selenium (Se) < 0.004 Ytirium {Y) < 0.00009
Copper (Cu) < 0.00005 Manganesé (Mn) < 0.00002 Silicon (Si) < 06.007 Zinc {Zn) < 0.0003
Dysprosium (Dy} < 0.0001 Molybdenum (Mo) 0.0076 Silver (Ag) 0.0029 Zirconium (Zr) < 0.002
Erbium (Er) "< 0.00007 Neodymium (Nd) < 0.0002 Sodlum (Na) <0.02
.. Europium (Eu) -<0.00008 ~ ‘Nickel (Nf) <0.0001 Strontium {(Sr) < 0.00006
Gadolinium (Gd)- < 0.0002 Niobium-(Nb) 0.00125 Sulfur (3) N
Epécjﬁqiiijp G e " Referenee’ ™ .~ " Method Number.
Mercury ICP Standard, 1 mL=1mg Hg "EPA - 2007

(1,000 ppm Hg) Hg in 3% HNO3

Volurnetric glassware complies with Class Atolerance

‘requiremefils of ASTM E 288 and NIST Circilar 434; itis calibrated before first use

and recalibrated regularly in accordance with ASTM Ev5‘42'_§?r.1ﬁ"NlS'.l": Procedure NBSIR 74-461. Balances are calibrated regularly with

A

N . weights certified traceable 1o the NIST national mass st"anda".r:d:. Thermometers and temperature probes are calibrated before first use and

“recalibrated regularly with a thermometer traceable 1o NIST standards. All products are prepared according 1o master documents that
sure manufacture according to validated methods. Batch records document raw material traceability and production and testing history

Sach lot mantifactured:

‘{fe (unopened container):
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[ Shell Life i
" PHGTKN-100 ye ot
PHG1KN-500 18 months

Recommended Storage: 15°C - 30°C {59°F - 86°F)

LiaNelle Ohlhausen

Quality Assurance

This Certificate of Analysis is designed to comply with SO Guide 31 "Reference Materials — Conients of Cerlificates and Labels.”

To determine manufacture site using lot number, visit hit Jiwww.riccachemical.com/Documents/ pdf.

Version. 5
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Ohio Lumex - Analytical Bias Test

14-Feb-08

Minimum Mass Sample Determination

Actual Expected Spike
Test Run| Test Time Fraction Concentration, ng Concentration, ng |Recovery %
1 15:31 Hg® 28 30 93.33
2 16:03 Hg® 28 30 93.33
3 16:46 Hg’ 27 30 90.00
1 15:54 HgCl, 31 30 103.33
2 16:13 HgCl, 29 30 96.67
3 16:38 HgCl, 28 30 93.33
Maximum Mass Sample Determination
Actual Expected Spike
Test Run| Test Time Fraction Concentration, ng Concentration, ng |Recovery %
1 18:49 Hg" 1950 1900 102.63
2 18:57 Hg" 1890 1900 99.47
3 19:11 Hg® 1780 1900 93.68
1 18:41 HgCil, 1910 1900 100.53
2 18:51 HgCl, 1810 1900 95.26
3 19:00 HgCl, 1860 1900 97.89
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END OF THE REPORT
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